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FOREWORD 


This  report  has  been  prepared  tn  response  to 
the  "Bionics  and  Biocybernetics"  part  of  ATD  Work 
Assignment  No.  108  and  is  based  on  392  references 
from  Soviet  open-source  literature  covering  the 
period  1965--1968.  The  size  of  the  report  is 
largely  due  to  three  unusual  publications? 
1)  Problems  of  Bionics.  2)  Problems  of  Neurocyber- 
net'lcs  (Materials  of  the  Second  All-Union  Confer¬ 
ence).  3)  Problems  of  Neurocvbernetics  (Materials 
of  the  Third  All-Union  Conference).  Abstracts  from 
these  three  sources  (accounting  for  more  than  80% 
of  the  total  material  in  the  report)  have  been 
included  to  give  a  retrospective  coverage  and  to 
provide  epecialists  in  the  biomedical  community 
with  some  indication  of  the  scope  of  the  Soviet 
effort  in  bionics  and  biocybernetics. 

The  report  consists  of  two  parts:  a  commen¬ 
tary  and  392  abstracts  divided  into  12  sections 
and  sub-sections .  The  reference  numbers  in  the 
commentary  cite  the  consecutively-numbered  ab¬ 
stracts  grouped  at  the  end  of  the  report.  Each 
section  and  sub-section  of  abstracts  is  arranged 
alphabetically  by  author. 

An  author  Index  is  also  Included  at  the  end 
of  the  report. 


iii 


TABLE  OF  CONTENTS 


FOREWORD 

PART  I.  COMMENTARY 

PART  II.  ABSTRACTS 

Section  A.  Biological  Modeling 

Subsection  lr  (Human  Sensory  Processes 
Subsection^  .  Inira-immaii  Sensory  .to  ces«* 
Subsection  3.  Modeling  of  Sensory  Systems  and 
physiologic  Functions 

Section  B.  Neurons  in  Bionics  and  Biocybernetics 

Sub  sec  t ion  1.  'The  Study  of  Neurons,  Neuron 
Subsection  Organllatlon#  and  neural  Networks 

Subsection  2.  Neuron  and  Neural  Network  Modeling 

Section  C.  Problems  of  Modeling  Higher .Nervous 
Activity 

Section  D.  Problems  of  Transmission,  Processing, 
and  Encoding  of  Information  in  Living 
Organisms  * 

Section  E.  Studies  in  Animal  Orientation,  Naviga- 

Sectlon  *.  |ion^  JtOCttient  and  Communication 

Section  F.  Biopotentials  and  Bioelectric  Control 
System  Studies 

Section  G.  Biological  Regulatory  Systems 

Section  H.  Artificial  Intelligence  (Pattern  *eC°8' 
nition.  Learning  Programs,  Special 
Devices) 

Section  1.  Miscellaneous  Ite*  Related  to  Bionic 
and  Biocybernetic  Studies 

AUTHOR  INDEX 


iv 


PART  1. _ COMMENTARY 


Introductory  Remarks 


A  great  bulk  of  the  material  on  which  this  report  is 
baaed  comes  from  three  basic  sources:  Problems  of  Bionics, 
issued  by  the  Scientific  Council  on  the  Complex  Problem 
"Cybernetics,"  Academy  of  Sciences,  USSR  and  published  in 
1967,  and  two  issues  of  a  publication  entitled  Problems  of 
Neuro cybernetics  (Proceedings  of  the  Second  and  Third  All- 
Union  Conferences  on  Neurocybernetics,  held  in  Rostov-on- 
Don  in  1965  and  1967). 

The  book  Problems  of  Bionics  includes  98  papers  by 
various  authors.  Problems  of  Neurocybernetics  (Third 
Conference)  includes  more  than  250  papers.  Problems  of 
Neurocybernetics  (Second  Conference),  over  50  papers.  The 
material  taken  from  these  three  sources,  in  addition  to 
references  from  other  sources,  reflects  the  growing  and 
widespread  interest  of  many  Soviet  scientists  in  the  closely 
related  fields  of  bionics  and  biocybernetics. 


BIOLOGICAL  MODELING 

Human  Sensory  Processes 

G.  A.  Aminev  [1],  in  a  report  on  the  discriminatory 
capacity  of  the  human  taste  analyzer,  discusses  the  percep¬ 
tion  and  separation  of  stimuli  which  are  significant  or 
"useful,"  as  he  puts  it,  from  interfering  or  extraneous 
stimuli.  The  subjects  in  his  experimentation  had  to  taste 
various  solutions  with  different  concentrations  and  combina¬ 
tions  of  salt  and  sugar.  Their  task  was  to  decide  whether 
sugar  was  present  in  the  solution.  It  was  found  that  as 
the  salt  concentration  increased,  the  sugar  perception 
threshold  also  increased.  After  a  time,  however,  this  in¬ 
crease  leveled  off.  Aminev  feels  that  this  discriminatory 
capacity  is  based  on  adaptation  to  extraneous  signals  and 
partial  inactivation  of  reception.  The  complex  code,  on 
which  this  inactivation  Is  based,  in  his  opinion  needs 
further  study. 

From  a  study  of  the  fixating  and  tracking  movements  of 
the  human  eye,  Kh.  Drishel'  [A]  has  constructed  a  model  of 
the  system  which  controls  these  movements.  In  studying  the 
eye’s  tracking  of  a  moving  object,  he  notes  two  types  of 
motion:  a  smooth  sliding  movement,  and  a  rapid,  jerky 

movement.  The  manner  in  which  the  model  reacted  to  rapid 
signals  indicates  that  there  is  some  sort  of  prediction 


taechanism  in  the  eye.  The  author  of  this  article  is 
currently  involved  in  further  study  of  the  relationship  be¬ 
tween  these  two  types  of  movement  in  an  attempt  to  construct 
another  model. 

Zn  another  paper  concerning  eye-movement  regulation 
[13],  A.  1.  Lauringson  has  studied  horizontal  motion  by 
means  of  a  photo-optic  method.  He  found  that  the  eye  is 
unable  to  predict  certain  rapid  movements. 

V.  I.  Galunov,  V.  V.  Lyubinskaya,  and  L.  A.  Chistovich 
| 5 1 »  in  a  study  of  motor  theory  of  auditory  signal  percep¬ 
tion,  express  the  view  that  investigation  of  the  imitation 
process  In  speech  yields  much  more  data  on  signal  perception 
than  the  psychoacoustical  method.  They  state  there  is  a 
need  for  new  models  imitating  the  speech  process  in  order  to 
comprehensively  study  speech  perception. 

There  are  in  this  sub-section  of  the  report,  several 
abstracts  related  to  human  visual  perception  and  image  recog¬ 
nition  [8,  9,  11,  12,  16,  17,  18,  20].  Yu.  I.  Laskevich  [12] 
discusses  two  different  concepts  of  image  recognition  — 
texton  and  reon  recognition.  Reons  designate  individual 
units  or  objects  and  textons  designate  a  special  surface  or  a 
one-  or  two-dimensional  field.  He  feels  that  these  types  of 
recognition  are  applicable  in  other  modes  of  perception. 
Lashkevich  feels  that  without  a  further  study  of  textons,  it 
will  be  difficult  to  understand  the  recognition  mechanisms  of 
ordinary  Images.  Ye.  P.  Kok  and  Z.  I.  Tsukkerman  [9]  point 
out  that  the  location  of  specific  and  abstract  functions  of 
man  in  visual  image  recognition  differ  anatomically  and 
suggest  separate  storage  of  specific  and  abstract  information 
in  the  memory  of  computerized  recognition  systems.  In  an 
article  on  the  human  visual  system's  evaluation  of  image  size 
[11],  I.  N.  Kuznetsova  states  that  the  time  required  for 
evaluating  image  size  is  not  dependent  on  the  information 
content  of  the  stimulus.  She  feels  that  image  size  is  eval¬ 
uated  by  a  specialized  set  of  automatic  mechanisms  and  that 
this  confirms  the  hypothesis  that  there  exist  in  the  visual 
system  independent  channels  for  recognition  of  form  and  eval¬ 
uation  of  size.  S.  A.  Markitanova,  S.  B.  Rudometova  and 
B.  M.  Chudinovich  [16]  have  attempted  to  determine  the 
reliability  with  which  man  recognizes  visual  images  for  the 
purpose  of  evaluating  machine  algorithms.  N.  V.  Turkina  [20], 
in  her  experimentation  concerning  identification  of  symbol 
indication,  seemingly  agrees  with  Kuznetsova  [11]  in  that  she 
also  states  tha«-  identification  time  does  not  depend  on  the 
Information  content  or  quantity  of  the  stimulus.  She,  too, 
feels  that  there  are  in  the  visual  system  specialized  auto¬ 
matic  mechanisms  for  symbol  identification.  Ye.  P.  Kok  [8], 
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in  his  second  paper  in  this  sub-section,  discusses  an  ex¬ 
tensive  study  of  object  perception  disorder  in  patients 
with  focal  injuries  of  the  cerebral  hemispheres.  He  pre¬ 
sents  his  conclusions  concerning  the  participation  of  the 
right  and  left  temporal  lobes  in  visual  processing  of  in¬ 
formation. 

The  last  paper  in  this  sub-section,  co-authored  by 
A.  V.  Zav'yalov  and  V.  I.  Komissarov  [23],  is  a  study  of 
the  specific  coadjustability  in  the  activity  of  different 
sensory  systems.  In  their  opinion,  the  experimentation 
proves  the  existence  of  a  system  establishing  a  definite 
coadjustability  of  specific  activity  of  different  afferent 
systems,  and  this  coadjustability  provides  coordination  of 
the  effectiveness  of  it  ion  of  incoming  information. 


Infra-Human  Sensory  Processes 

The  majority  of  abstracts  [25,  30,  31,  32,  35,  36,  37, 
42,  45,  46,  48,  50,  51,  55]  in  this  sub-section  are  related 
to  visual  physiology.  Four  of  these  abstracts  [25,  30,  35, 
45]  deal  specifically  with  ON  and  OFF  responses  in  recep¬ 
tive  fields  of  the  retina.  A.  Bertulis,  V.  D.  Glezer,  N.  B. 
Kos telyane ts ,  N.  F.  Podvigin,  and  I.  N.  Shetalov  [25]  pro¬ 
pose  a  hypothesis  that  the  functional  organization  of  a 
retina  receptive  field  is  determined  only  by  the  light 
intensity  falling  on  a  given  section  of  the  retina,  i.e., 
that  it  is  not  preformed  but  is  formed  in  the  course  of 
light  stimulus  action.  They  have  constructed  an  elec¬ 
tronic  model  of  a  retina  based  on  their  study.  V.  F.  Fokin 
[30],  in  a  study  of  the  effect  of  rhythmic  light  stimulation 
in  the  center  and  on  the  periphery  of  the  cat  retina, 
suggests  the  presence  of  multichanneling  on  the  retinal 
level  in  the  organization  of  the  visual  analyzer.  N.  B. 
Kostelyantes  and  N.  F.  Podvigin,  who  co-authored  one  article 
[25]  with  other  writers  dealing  with  the  receptive  ON-field 
of  a  retina  and  its  model,  have  both  presented  papers  of 
their  own  on  retinal  receptive  fields  [35,  45].  Podvigin 
[45]  discusses  reasons  for  differences  in  the  behavior  of 
the  alpha  and  beta  waves  of  the  electro retinogram  and  their 
importance  in  understanding  mechanisms  of  the  on  and  off 
systems  of  the  retina. 

There  are  six  abstracts  [27,  28,  33,  41,  43,  52]  in 
this  sub-section  related  to  conditioned  reflexes  and 
behavior  patterns  in  animals.  N.  A.  Chichvarina,  with 
N.  A.  Dudkina,  N.  G.  Yaremenko,  and  V.  N.  Malozemova,  [27, 
28]  presented  two  papers  at  the  same  conference  on  the 
formation  in  rats  of  algorithms  for  decision-making  in 
information  situations.  Two  of  the  papers  here  [33,  41] 
deal  with  reflex  activity  (complex  and  defense  reflex 
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systems)  in 
52]  concern 
probability 


rabbits  and  rats.  The  laBt  two  abstracts 
conditioned  reflexes  in  experiments  with 
reinforcement . 


143, 


Three  other  abstracts  {34,  38,  40]  of  interest  are 
studies  in  olfaction  and  chemor ecept ion  in  fish  and  frogs. 


Modeling  of  Sensory  Systems  and  Physiological 

Funct ions  *  " 

The  37  abstracts  on  this  subject  deal  with  three  basic  areas: 

1)  modeling  of  visual  functions;  2)  the  study  of  joint  and  muscle  mechanisms 
for  purposes  of  modeling;  and  3)the  modeling  of  perceptual 
and  sensory  systems.  There  are  eight  abstracts  devoted  to 
modeling  of  visual  functions  (79,  82,  83,  86,  87,  90,  92, 

94).  I,  A.  Shevelev  [82]  discusses  one  of  the  most  impor¬ 
tant  operations  of  signal  discrimination  in  the  visual 
system:  temporary  peaking  as  a  signal  is  transmitted  from 

the  lowest  to  the  highest  level  of  the  visual  analyzer. 

Related  aspects  of  modeling  synchronization  of  initial 
afferent  flow  in  the  visual  system  are  also  discussed. 

His  study  Indicates  an  increase  in  the  number  of  responding 
elements  at  the  higher  levels  of  the  visual  system  (neurons  of 
the  lateral  geniculate  body,  the  visual  cortex)  and  in¬ 
creased  synchronization  of  their  firing.  There  are  two 
papers  on  modeling  of  color  vision.  D.  A.  Shklover  [83] 
has  devised  a  mathematical  model  of  color  recognition  for 
explaining  the  mechanism  of  color  vision.  N.  G.  Volkov 
and  V.  K.  Lyapidevskiy  [90],  affiliated  with  the  Moscow 
Engineering  and  Physical  Institute,  describe  a  model  (with 
two  photo  cells)  .m  simulating  color  vision  defects  in¬ 
cluding  deuterauopia,  protanopia  and  tritanopia.  V.  M. 

Ukhin  [86]  discusses  functional  features  of  human  binocular 
vision  as  related  to  the  modeling  of  nerve  integration  in 
the  human  viaual  system.  Mathematical  simulation  of  the 
spatial  properties  of  a  receptive  field  is  discussed  by 
V.  G.  Uvarov  [87]  and  a  mathematical  model  of  the  oculo¬ 
motor  apparatus  is  described;  this  model  was  displayed  at 
the  Physics  Pavillion  of  the  Exhibition  of  Achievements  of 
the  National  Economy  of  the  USSR  [94], 

There  are  five  abstracts  concerning  research  directed 
toward  the  modeling  of  Joint  and  muscle  mechanisms  [59, 

60,  67,  69,  81].  P.  P.  Gambaryan  [67]  discusses  the  various 
gaits  of  quadrupeds  In  an  attempt  to  fit  these  motions  Into 
the  mechanics  of  lever-driven  machines.  Another  paper  [59] 
is  a  study  of  the  joints  of  the  extremities  of  mammals  as 
damping  devices.  Among  the  six  abstracts  [58,  65,  71,  76, 

77,  84,]  related  to  the  modeling  of  perceptual  and  sensory 
systems,  an  article  by  Ye.  V.  Bayblkov  [58]  describes  an 


electronic  circuit  which  closely  simulates  the  action  of 
actual  sensory  receptors  and  which  can  be  used  for  studies 
of  sensory  phenomena  and  for  developing  artificial  sensory 
receptors.  V,  Ya .  Dymerskiy  and  Ya.  Ya .  Beiik  [65]  des¬ 
cribe  models  of  visual  perception  which  can  be  used  for 
psychological  evaluation  of  a  field  of  vision  suitable  for 
control  of  certain  kinds  of  moving  systems.  In  an  article 
[71]  by  A.  B.  Kogan,  G.  V.  Goncharova,  Ye.  V.  Kompaneyets, 
and  V.  G.  Slyusar1,  an  attempt  is  made  to  determine  the 
extent  to  which  electronic  models  of  visual  and  auditory 
perception  can  match  natural  perception  of  the  external 
world.  Their  experimentation  gave  evidence  that  the  signal 
meaning  of  a  light  or  sound  stimulus  and  an  electrical 
stimulus  are  identical,  and  that  it  would  seem  possible  to 
produce  adequate  af f erentation  by  direct  electrical  stimu¬ 
lation  of  the  analyzer  systems.  In  an  Investigation  [84] 
based  on  determining  the  nature  of  Interactions  between 
Conditionally  selected  regions  of  the  brain,  A.  I. 
Stavitskiy  presents  a  discrete  analog  model  of  a  sensory 
system.  The  most  distinctive  feature  of  this  model  is  its 
capacity  for  carrying  out  the  systematic  multichannel 
"interrogation"  of  a  large  number  of  nonlinear  elements 
which  have  /a  sensory  input  including  both  discrete  and  con¬ 
tinuous  signals. 


NEURONS  IN  BIONICS  AND  BIOCYBERNETICS 

The  Study  of  Neurons,  Neuron  Organization,  and 

Neural  Networks 

A.  B.  Kogan,  who  is  apparently  affiliated  with  Rostov 
University  [ill],  is  the  editor-in-chief  of  Problems  of 
Ncuro cybernetics  (Materials  of  the  Second  Inter-University 
Conference  on  Neurocybernetics,  30  September-5  October  1965), 
and  also  of  Problems  of  Neurocybernetics  (Condensed  Reports 
of  the  Third  All-Union  Conference  on  Neuro cybernetics,  7-12 
September  1967).  Abstracts  of  a  great  number  of  the  papers 
presented  at  these  conferences  are  included  in  this  report. 
Kogan  himself  has  written  a  number  of  paperB  which  the 
reader  will  encounter  throughout  this  report.  In  the  present 
subsection  there  are  abstracts  of  4  of  his  papers  [110,  111, 
112,  113].  The  first  paper  [110]  examines  the  organization 
of  nerve  cells  in  neuron  networks.  In  another  paper,  [111] 
Kogan  and  I.  V.  Popov  (also  affiliated  with  Rostov  Univer¬ 
sity)  analyze  the  action  of  a  Poisson  flow  of  impulses 
through  one  synapse  for  the  case  of  background  activity. 

The  third  paper  [112],  co-authored  by  Kogan  and  B.  M. 
Vladimirskiy,  is  also  concerned  with  neuron  background 
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activity  In  the  higher  sections  of  the  brain.  Kogan  and 
Vladimirskiy,  together  with  S.  L.  Zaguskin  [113],  are 
again  co-authors  of  a  paper  which  attempts  to  develop 
mathematical  approaches  to  the  analysis  of  probabilities  in 
the  spatial  interrelation  of  intracellular  microstructures. 

The  majority  of  the  remaining  abstracts  in  this  sub¬ 
section  can  be  separated  iuto  the  following  five  areas: 

1)  nerve-cell  impulse  activity;  2)  functional  organization 
of  neurons;  3)  neural  stimulation  and  inhibition  processes; 

4)  synaptic  processes  and  effects;  and  5)  aspects  of  neuron 
interaction  and  relationships.  There  are  eleven  abstracts 
related  to  nerve-cell  impulse  activity  196,  99,  104,  130, 

133,  137,  143,  151,  153,  155,  156].  There  are  papers  in 
this  subsection  by  0.  G.  Chorayan  [96,  130,  131,]  and 
I.  V.  Popov  [111,  133,  153,],  both  of  whom  are  affiliated 
with  Rostov  University.  It  can  be  assumed  that  both 
Chorayan  and  Popov  work  closely  with  A.  B.  Kogan  [111],  who 
la  also  at  Rostov  University.  In  a  study  [96]  of  the  sta¬ 
tistical  characteristics  of  impulse  activity  of  the  respi¬ 
ratory  neurone  of  the  frog's  medulla  oblongata,  A.  M. 
Berezovskiy,  L.  D.  Karpenko,  and  0.  G.  Chorayan  estab¬ 
lished  that  there  is  a  definite  connection  between  the 
duration  of  bundle  impulse  activity,  the  interimpulse 
interval  in  the  bundle,  and  the  duration  of  the  interbundle 
interval.  Another  study  of  impulse  activity  by  A.  A.  Genkin 
and  N.  N.  Vasilevskiy  [104]  deals  with  the  relationship  of 
peak  activity  and  as; mm. try  of  electrocorticographic  phase 
durations.  Chorayan  and  Yu.  I.  Petunia  [130],  who  is 
affiliated  with  Voronezh  University,  have  undertaken  a  sti  dy 
to  explain  changes  in  random  processes,  and  to  describe 
neuron  impulse  activity  in  the  presence  and  absence  of 
stimuli.  A  paper  by  G.  I.  Shul'gina  {137]  analyzes  back¬ 
ground  impulse  activity  of  neurons  in  the  development  of 
conditioned  reflexes.  Another  paper  dealing  with  background 
impulse  activity  by  A.  G.  Sukhov  [143],  affiliated  with  the 
Laboratory  of  Biophysics  of  Rostov  University  [142],  inves¬ 
tigates  the  reactionc  of  neurons  to  a  standard  stimulus 
under  spontaneous  or  artificial  change  in  the  frequency  of 
background  activity.  In  the  tan  papers  concerned  with 
functional  organization  of  neurons,  [95,  98,  101,  107,  108, 
110,  136,  141,  142,  145],  the  names  of  L.  D.  Karpenko  and 
0.  G.  Chorayan  [107],  and  A.  G.  Sukhov  [142],  are  again 
encountered,  Karpenko  and  Chorayan  have  co-authored  a  work 
on  the  functional  organization  of  central  respiratory  neurons 
In  amphibians  and  Sukhov  has  written  an  article  concerning 
the  study  of  neuron  organization  in  focal  epileptiform  dis¬ 
charges  in  order  to  determine  the  relationships  between  neu¬ 
rons  under  various  conditions  of  CHS  activity.  There  are 
two  more  papers  related  tc  the  functional  organization  of 
the  medullary  respiratory  center,  one  by  A.  M.  Karpukhina 
[108]  and  the  other  by  V.  A.  Safonov  and  R.  A.  Durlnyan  Ll-»  > 
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There  are  a  total  of  seven  papers  dealing  with  neural 
stimulatory  and  inhibitory  processes  [114,  115,  116,  127, 

129,  138,  144].  All  seven  of  these  papers  were  presented 
at  the  Third  All-Union  Conference  on  Neurocybernetics  and 
appeared  in  Problems  of  Neurocybernetics.  the  published 
reports  from  this  conference.  In  an  investigation  of 
stimulatory  and  inhibitory  periods  in  the  reactions  of 
neurons  of  an  isolated  cortical  stria,  1.  N.  Kondrat ' yeva 
and  G.  A.  El’kina  [114]  established  that  the  same  types  of 
neuron  reactions  which  appeared  in  the  intact  cortex  in 
response  to  afferent  stimuli  also  appeared  in  response  to 
stimuli  applied  to  deep  layers  of  the  cortex.  From  their 
experimentation ,  new  proof  was  obtained  that  the  inhibitory  period  and 
the  period  of  subnormal  responsiveness  in  the  recovery  cycle 
are  caused  by  an  active  process  and  not  by  ref ractivity . 

The  recovery  following  the  inhibitory  interval  and  the  per¬ 
iod  of  subnormality  indicate  the  probable  presence  in  the 
cortex  itself  of  the  elements  inducing  inhibitory  reactions. 

A  report  by  A.  B.  Kotova  [116]  gives  a  formalized  mathema¬ 
tical  theory  of  nerve-cell  excitation,  considering  the 
dynamics  of  ion  conductivities  of  the  membrane.  This 
mathematical  investigation  permits  the  determination  of 
certain  mechanisms  controlling  shifts  in  threshold  poten¬ 
tials.  Specific  and  nonspecific  neuron  inhibition  in  the 
visual  cortex  of  the  rabbit  is  discussed  in  a  report  by 
V.  G.  Skrebitskiy  [138].  This  preliminary  data  indicates 
that  nonspecific  inhibition  is  not  accompanied  by  develop¬ 
ment  of  an  inhibitory  postsynaptie  potential,  but  is  accom¬ 
panied  by  suppression  of  both  impulse  discharges  and  inhibi¬ 
tory  postsynaptie  components  of  light  responses. 

There  are  a  total  of  six  abstracts  [106,  109,  119, 

120,  134,  150]  concerned  with  synaptic  processes  and  effects. 
One  of  them,  by  V.  Ya.  Pyatigorskiy  [134],  is  an  attempt  to 
verify  the  hypothesis  that  receptor  elements  cause  sponta¬ 
neous  discharges  in  neurons  of  the  dorsal  spinocerebellar 
tract.  The  experiments  demonstrated  that  the  spontaneous 
activity  of  these  neurons  is  determined  by  the  nature  of 
afferent  impulsation  and  by  the  weight  value  of  the  synap¬ 
tic  input  through  which  it  enters.  In  a  study  of  neuron 
reaction,  synaptic  mechanisms  of  the  motor  zone  of  the  cor¬ 
tex  to  signals  of  different  sensory  modalities,  L.  L. 

Voronin  and  L.  I.  Tanengol'ts  [150]  state  that  when  two 
stimuli  are  presented  with  a  small  interval  between  them, 
the  response  to  the  second  stimulus  is  blocked  when  the 
interval  is  less  than  a  certiln  value,  regardless  of  the 
relation  of  the  modalities  of  the  stimuli.  They  discovered 
that  this  blocking  is  not  related  to  postsynaptie  inhibition 
in  the  cells,  but  to  the  blocking  of  the  second  signal  en 
route  to  the  cells. 
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Among  the  four  papers  related  to  aspects  of  neuron 
interaction  and  relationships  [125,  146,  148,  149),  is  a 
study  by  A.  I.  Nadvodnyuk  and  S.  A.  Kuznetsov  [125]  of 
neuron  interaction  in  the  snail* s  subpharyngeal  ganglion 
demonstrating  the  presence  of  intermediate  neurons  and 
associated  complexes  of  nerve  cells  in  which  the  rhythm  of 
a  leading  neuron  controls  the  activity  of  at  least  four 
dependent  nerve  cells. 

Functional  Interneuronal  relationships  at  the  highest 
analyzer  levels  in  the  cerebral  cortex  were  investigated  by 
I.  A.  Vladimirova  and  V.  M.  Storozhuk  [149]  to  elucidate  the 
basic  principles  of  how  the  nervous  system  analyzes  images 
of  the  external  world.  The  authors  state  that  although 
peripheral  sections  of  the  analyzers  are  quite  specialized 
and  differentiated,  their  cortical  sections  are  similar  in 
structure  and  function.  Thus  they  hypothesize  that  infor¬ 
mation  processing  in  the  neuron  network  of  the  projective 
zonea  of  different  analyzers  can  be  based  on  these  same 
general  principles.  The  paper  represents  a  study  of  the 
functional  properties  of  neurons  and  interneuronal  relation- 
ahlps  in  the  first  projective  zone  of  the  cortex  of  an 
anesthetized  animal.  From  the  study,  the  authors  conclude 
that  neurons  of  the  first  projective  zone  are  capable  of 
preserving  signal  traces  for  a  short  time  and  also  of 
analyzing  signals  arriving  directly  from  the  peripheral 
nervous  system. 


Keuron  and  Neural  Network  Modeling 

Each  of  the  34  abstracted  papers  in  this  subsection 
deals  directly  with  some  aspect  of  the  modeling  of  neurons, 
neuron  function,  and  neural  networks.  There  are  two  papers 
by  N.  A.  Aladzhalova  [158,  159],  who  is  affiliated  with  the 
Institute  of  Biophysics  of  the  Soviet  Academy  of  Sciences  in 
Moscow.  Both  papers  deal  with  modeling  of  signal  recognition 
on  the  dendrite  level.  Both  papers  indicate  that  the  flow  of 
information  in  the  dendrites  possibly  stimulates  further 
development  of  synapse  and  dendrite  processes,  which  perhaps 
considerably  increases  the  elasticity  and  potentialities  of 
memory. 

In  two  reports,  N.  V.  Ppzin  [171,  176]  of  the  Soviet 
Academy  of  Sciences*  Institute  of  Automation  and  Telemechanics 
(technical  cybernetics)  in  Moscow,  considers  the  multilayer 
modeling  of  neuron  networks.  In  one  report,  the  author  (using 
known  information  about  neurons  and  neuron  interactions)  examines 
a  hypothetical  mechanism  for  the  search  for  and  marking  of  con¬ 
nections  between  two  centers  in  a  model  of  a  uniform  neuron  layer. 


An  hypothesis  concerning  an  increase  in  the  strength  of  the 
connections  between  simultaneously  excited  neurons  was 
developed  as  the  basis  of  the  Marking  Mechanism.  In  Pozin's 
third  paper  [182],  representations  of  elementary  operations 
and  func'ions  of  neuron  logic  are  systematized  using  geo¬ 
metric  interpretation. 

There  are  two  papers  by  A.  B.  Kogan  [1?2,  173]  of 
Rostov  University,  co-authored  by  Ye.  K.  Chaknnakhyan,  A.  I. 
Samaria,  G.  V.  Shcherbakova,  and  P.  T.  Sckolenko.  One  paper 
deals  with  the  feasibility  of  constructing  a  neuron  model 
approximating  a  real  neuron.  The  other  paper  concerns 
materials  for  the  study  of  mechanisms  forming  temporary 
connections  in  neuron  networks.  The  experiments  in  this 
study  confirmed  the  metabolic  basis  of  processes  of  formation 
of  new  interneuronal  connections  by  determining  the  "chemical" 
magnitude  of  their  temperature  coefficient.  The  modeling  of 
synaptic  transmission  is  discussed  by  L.  V.  Idel's  and  I.  T. 
Kruglikov  [168]  in  a  paper  which  describes  the  analysis  with  a 
mathematical  model  of  synaptic  processes  during  passage  of  a 
complex  afferent  signal.  In  another  paper  [169],  Idel's  and 
Kruglikov,  along  with  Ye.  P.  Motsnyy,  present  a  mathematical 
model  of  processes  taking  place  in  active  and  passive  elements 
of  a  homogeneous  afferent  structure  during  passage  of  a  com¬ 
plex  signal.  N.  N.  Vasilevskiy  [190]  of  the  Institute  of 
Experimental  Medicine  of  the  Soviet  Academy  of  Medical 
Sciences  in  Leningrad  studies  the  neuronal  mechanism  of  orien¬ 
tation  reflexes  and  temporary  connections  in  the  cerebral  cor¬ 
tex  and  some  problems  related  to  their  modeling. 


PROBLEMS  OF  MODELING  HIGHER  NERVOUS  ACTIVITY 

In  this  section  there  are  83  abstracted  papers  concerned 
with  the  study  of  such  higher  nervous  activities  as  the  memory 
process,  decision-making,  thought  processes,  etc.,  and  prob¬ 
lems  related  to  their  modeling.  Included  here  are  a  large 
number  of  reports  devoted  to  heuristics  and  the  modeling  of 
human  heuristic  activity. 

The  name  of  N.  M.  Amosov  is  often  encountered  In  the 
area  of  modeling  of  higher  nervous  activity;  he  is  a  Corre¬ 
sponding  Member  of  the  Soviet  Academy  of  Medical  Sciences  and 
also  served  as  the  Scientific  Director  of  a  seminar  entitled 
"Certain  Problems  of  Biocybernetics  and  the  Application  of 
Electronics  in  Biology  and  Medic'ne"  [193].  He  works  at  the 
Institute  of  Cybernetics  of  the  Ukranian  Academy  of  Sciences 
[194],  In  one  of  his  papers  [192],  Amosov  describes  an 
algorithm  for  a  structural  model  of  psychic  functions. 
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:  M*  Kasatkln'  and  L.  M.  Kasatkina,  who  are  also 

IAA  \Vlthe  the  Instltuce  of  Cybernetics  of  the  Ukrainian 
Academy  of  Sciences  [194]  are  the  authors  of  a  paper 

len^ih  ShUrl!tiC  ffiodelin8  of  behavior.  They  describe  at 
iuif • true ture  of  their  modeling  systeo,  which  is  a 

?^o^«Bef°rwaniZatl0n  °f  a  nufflber  of  different  models, 
modfl  !  8ystew  wbl^h  the?  describe  can  approximately 

tai“  Pro8taas  of  higher  animal  and  human  psyches. 
Three  other  reports  by  Kasatkin  and  Kasatkina  [220,  221, 

„«sii?°nCein  thC  m°deling  of  purposeful  behavior,  the 
modeling  of  motor  behavior,  and  heuristic  modeling  of  some 
information-processing  functions  of  the  brain.  Their 
heuristic  model  is  based  on  N.  M.  Amosov's  hypotheses. 

,  Ano*her  author,  Yu.  G.  Antomonov  [195],  who  is  also 

Acfdtmv^of  lns^ltute  of  Cybernetics  of  the  Ukrainian 

f  Sciences  discusses  indeterminism  and  deter¬ 

minism  in  the  activity  of  cortical  analyzers.  He  concludes 
from  his  study  that  both  the  elements  of  the  cortical 
analysers  (simple  neuron  blocks)  and  the  analyzer  itself  pass 
from  one  determinism  to  the  other  through  a  zone  of  indeter¬ 
minism.  I.  V.  Bushara  [207]  discusses  problems  of  heuristics 
in  form  recognition.  He  defines  heuristics  as  an  outgrowth 
of  cybernetics  and  psychology  which  deals  with  the  solution 
of  their  problems  and  which  seeks  eventually  to  create  an 
brain.  He  states  that  there  are  psychological 
laboratories  at  Moscow  University  which  are  involved  in  the 
study  of  heuristic  processes  in  the  mental  activity  of  chess 
players.  It  is  his  belief  that  the  construction  of  a  compu¬ 
ter  which  could  find  for  itself  an  appropriate  planning 
method  is  feasible. 


In  an  empirical  investigation  of  the  processes  of 
fixing  and  reproducing  information  on  which  the  memory 
mechanism  is  based,  0.  G.  Chorayan  and  Ye.  Ya.  Gil'man  [210] 
propose  a  model  of  the  memory  mechanism  which  makes  it 
possible  to  explain  the  relationship  of  the  volume  of  short¬ 
term  memory  to  the  length  of  the  remembered  sequence  and  to 
calculate  the  volume  of  long-term  memory.  L.  P.  Krayzmer 
[227]  analyzes  the  functioning  of  human  memory  and  indicates 
the  direction  of  research  for  producing  computer  memories 
which  operate  on  the  same  principle  as  human  memory.  He 
states  that  future  studies  of  memory  in  which  mathematical 
models  and  electronic  circuits  may  prove  useful  should  pro¬ 
ceed  at  four  levels:  1)  the  structural  level  which  will 
involve  large  functional  units;  2)  the  network  level  at 
which  studies  of  the  interneuronal  connections  would  be  con¬ 
ducted;  3)  the  cellular  level  for  studies  of  neuronal 
activity  and  changes  of  state;  and  4)  the  molecular  level 
for  defining  the  role  of  RNA.  It  is  noted  by  R,  I.  Kruglikov 
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[228]  in  a  study  on  the  correlation  of  short-  and  long¬ 
term  memory  chat  although  the  memory  trace  changes  its 
formation  from  a  labile  form  (short-term  memory)  into  an 
unusually  stable  form  (long-term  memory),  the  content  of 
the  memory  trace  does  not  change  in  this  consolidation  pro¬ 
cess.  He  feels  that  it  is  very  probable  that  storage  of  the 
engram  at  various  stages  of  its  formation  is  linked  with  the 
activity  of  the  same  neuron  systems,  in  spite  of  differences 
in  short-  and  long-term  memory  mechanisms.  On  the  basis  of 
certain  principles  given  in  his  report.  V.  A.  Kuz'menko  (230) 
of  the  Institute  of  Normal  and  Pathological  Physiology  of 
the  Soviet  Academy  of  Medical  Sciences  in  Moscow,  proposes  a 
simple  automatic  model  of  voluntary  behavior  in  a  simple  environment. 

The  model  consists  of  four  units:  an  afferent  unit,  an  efferent  unit,  a 
motivation  unit,  and  a  memory  unit.  This  model  is  capable  of  adjusting 
to  the  environment  after  several  contacts.  The  degree  of  learning  increases 
with  transition  from  orientation  activity  to  stereotype  activity. 

There  are  five  abstracts  of  papers  [236,  237,  238,  239, 
240]  by  A.  V.  Napalkov  of  Moscow  State  University,  in  which 
he  studies  information  processes,  problem  solving,  and 
heuristic  activities  in  the  human  organism.  One  paper  by 
Napalkov,  N,  N.  Rodman,  and  B.  A.  Dashevskiy,  who  are  also 
affiliated  with  Moscow  University,  concerns  heuristic  pro¬ 
grams  ae  a  basis  for  the  operation  of  self-organizing  and 
self-teaching  systems.  The  authors  mention  that  work  in  this 
area  is  being  done  at  the  Laboratory  of  Information  Processes 
of  Moscow  University.  Essentially , the  article  is  a  review 
and  appraisal  of  theories  and  methods  developed  in  the  area 
of  heuristic  programming.  The  authors  conclude  that  at 
present,  there  is  little  likelihood  of  detailed  concurrence 
of  cybernetic  theory  with  the  mechanisms  of  the  brain  that 
are  being  studied. 

In  a  report  on  difficulties  in  the  so-called  area  of 
"psychonics" ,  D.  A.  Pospelov  [252]  defines  the  term  as  the 
science  of  investigating  the  psychic  activity  of  man  and 
animals  with  the  purpose  of  using  the  results  in  technologi¬ 
cal  systems.  Pospelov  indicates  what  he  feels  are  the  three 
most  important  problems  of  psychonics:  1)  creation  of  an 
external  environment  model  in  a  machine;  2)  decision-making; 
and  3)  modeling  of  personality.  He  feels  that  the  development 
of  personality  theory  has  practical  application  in  the 
design  of  control  systems  which  could  have  certain  "subjec¬ 
tivity"  in  solving  problems,  especially  problems  in  conflict 
situations.  V.  N.  Pushkin  [254,  255],  who  is  working  at  the 
Institute  of  Psychology  of  the  Academy  of  Pedagogical 
Sciences  in  Moscow,  examines  the  problem  of  neuron  function  of 
a  heuristic  automaton.  He  has  analyzed  the  function  of 
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neuron*  as  units  for  construction  of  cybernetic  systems 
and  presents  a  hypothesis  which  makes  it  possible  to 
examine  the  process  of  creative  thought.  In  another 
article  by  Pushkin  and  Yu.  M.  Lopushkina  [255]  (also  of 
the  Institute  of  Psychology),  iatracor tical  automatic 
regulation  and  human  heuristic  activity  are  discussed. 

The  authors  feel  that  there  exists  in  the  problem-solving 
process  a  regulation  of  the  collection  of  information 
concerning  conditions  of  the  given  problem  although  the 
individual  is  not  aware  of  this  regulation.  They  discuss 
the  role  of  the  cortex  as  a  regulator  of  the  organism  and 
its  behavior  in  external  surroundings,  or  as  a  self¬ 
regulating  unit  of  the  system,  and  then  mention  the 
functioning  of  the  intracor t ical  regulator.  Their  hypoth¬ 
esis  is  that  results  of  this  problem-solving  process 
(which  has  to  be  expressed  in  the  code  of  intracortical 
regulation)  cannot  be  understood  until  developed  within 
the  model  and  until  interaction  of  the  regulator  and  the 
controlled  object  has  begun. 


PROBLEMS  OF  TRANSMISSION,  PROCESSING,  AND  ENCODING  OF 
INFORMATION  IN  THE  LIVING  ORGANISM 

In  this  section,  the  subject  of  processing  and  trans¬ 
mitting  of  information  along  a  nerve  fiber  is  dealt  with 
in  detail  by  two  different  authors  -  L.  M.  Gambaryan  and 
Yu.  M.  Gasparyan  [281,  282].  Both  are  associated  with  the 
Laboratory  of  Neurobionics  of  the  Armenian  Academy  of 
Sciences  in  Yerevan;  however,  an  older  source  [285]  states 
Gaaparyan's  affiliation  as  the  Yerevan  Poly technical 
Institute.  These  authors,  taking  into  account  certain  data 
concerning  both  the  theory  of  discrete  conduction  and  the 
nodes  of  Ranvier,  have  considered  the  problem  of  information 
transmission  probability  along  a  nerve  fiber  [281].  They 
point  out  that  information  is  carried,  not  by  a  single  nerve 
impulse,  but  by  a  bunch  of  successive  impulses.  With  a 
bunch  of  successive  neural  impulses,  then,  the  probability 
of  Information  transmission  along  s  receptor-fiber  system 
sharply  increases.  Despite  the  low  reliability  of  the  singl 
fiber,  the  whole  system  prove*  to  be  very  reliable.  Four 
other  papers  [282,  283,  284,  285,]  by  the  same  two  men  deal 
essentially  with  the  same  subject. 

I.  A.  Lyubinskiy  and  N.  V.  Pozln  [293,  294J  describe  a  multi¬ 
layer  model  of  afferent  information  processing  in  the 
auditory  system.  The  model  is  based  on  the  hypothesis  that 
information  concerning  the  frequency  and  intensity  of  an 
auditory  signal  is  processed  in  the  neuronal  layers  of  the 


auditory  analyzer  according  to  a  principle  whereby  quan¬ 
titative  characteristics  Are  converted  into  coordinates 
of  the  excited  neuronal  regions.  In  a  paper  [311]  on  the 
statiatical  characteristics  of  the  transmission  functions 
of  neurons,  N.  N.  Vasilevskiy  of  the  Institute  of  Experi¬ 
mental  Medicine  of  the  Academy  of  Medical  Sciences  in 
Leningrad,  atates  that  the  most  important  part  of  the 
problem  of  studying  mechanisms  for  the  processing  and 
transmitting  of  information  in  neural  structures  la  the 
permeability  characteristic  of  individual  neurons. 
Permeability  of  projective  neurons  of  the  somatosensory 
cortex  with  local  receptive  fields  reacting  to  rhythmic 
tactile  stimulation  of  cutaneous  receptors,  was  studied 
in  detail.  The  method  used  for  statistical  analysis  of 
permeability  determines  precisely  which  frequencies  of 
tactile  stimuli  are  reproduced  by  the  cells,  and  what 
average  level  of  impulse  activity  corresponds  to  the 
reproduced  rhythm  of  stimulation.  The  author  discovered 
that  rapidly  adapting  neurons  of  the  cortical  projective 
zone  of  the  cutaneous  analyzer  have  different  spectral 
characteristics  of  permissibly  reproduced  stimulatory 
rhythms. 


STUDIES  IN  ANIMAL  ORIENTATION,  NAVIGATION,  LOCATION,  AND 
COMMUNICATION 

S.  Ye.  Kleynenberg  and  N.  V.  Kokshayskiy  [322]  point 
out  that  even  though  effective  solutions  for  economic 
engineering  problems  can  be  found  everywhere  in  nature,  it 
would  be  a  mistake  to  copy  nature  indiacriainantly ,  because, 
due  to  the  strong  temperature  limitations  of  a  living 
organism,  man-made  power  plants  are  much  superior  in  terms 
of  output.  Several  problems  of  biological  aero-  and  hydro¬ 
dynamics  are  discussed  in  their  article.  The  authors  feel 
that  the  purpose  of  bionics  is  to  reveal  the  physical 
character  of  devices  used  by  nature  to  achieve  high  but 
minimal  power-consuming  locomotive  effects,  and  to  express 
the  results  in  a  precise  mathematical  and  physical  language. 
There  are  a  total  of  23  abstracted  papers  in  this  section 
concerning  such  problems  as  the  echolocatlon  mechanisms  of 
bats,  chemoreception  in  fish,  the  discriminatory  capacity 
of  insects  to  differentiate  figure  outlines,  biohydrodyna¬ 
mics  and  bioenergetics  in  aquatic  animals,  and  ao  forth. 

A  team  of  authors  —  V.  I.  Bodryagin,  I.  A.  Levchenko, 

L.  I.  Frantsevich,  aud  I.  I.  Shalimov  [316]  — -  have  con¬ 
ducted  an  interesting  study  on  gray  Ukrainian  honeybees  and 
the  means  they  employ  for  transmitting  information  about 
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Che  location  of  a  food  source.  The  dance  performed  by  the 
bee  on  the  honeycomb  is  described.  The  form  of  the  dance 
Is  circular  --  first  in  a  clockwise,  then  in  a  counter¬ 
clockwise  direction.  At  a  certain  point,  the  bee  begins 
to  sway  rapidly  from  aide  to  side.  The  authors  state  that 
there  le  a  direct  proportional  relationship  between  the 
number  of  sways  and  the  distance  to  the  food  source. 

Other  features  of  this  dance  are  analysed  and  the  author's 
hypotheses  concerning  the  significance  of  the  movements 
Involved  are  presented.  It  Is  indicated  in  several  of  the 
abstracts  in  the  present  section  that  the  conclusions 
reached  are  somewhat  tentative. 


BIOPOTENTIALS  AND  B lOELECTPIC  CONTROL  SYSTEM  STUDIES 

It  can  be  seen  in  this  report  that  a  great  number  of 
scientists  are  presently  working  in  the  area  of  biocyb srnetic 
studies  at  the  Institute  of  Cybernetics  of  the  Ukrainian 
Academy  of  Sciences.  For  example,  L.  S.  Aleyev  and  S.  G. 
Bunimovich  [337]  of  this  Institute  have  constructed  a 
functioning  model  of  a  bioelectric  control  system  with  feed¬ 
back  for  relearning  complex  motor  actions  in  pathological 
conditions.  The  authors'  studies  were  conducted  at  the 
Neurology  Clinic  of  the  Kiev  Medical  Institute.  Their 
experiments  indicate  that  the  law  of  variation  of  the  sum¬ 
mary  neuromyogram's  mean  value  can  be  used  as  a  controlling 
signal  in  multichannel  systems.  Amosov  [338],  also  of  the 
Institute  of  Cybernetics,  discusses  simulation  as  an  instru¬ 
ment  of  prognosis  and  control,  considering  systems  involving 
the  Interaction  of  society  with  the  material  world  and  the 
world  of  nature.  Descriptions  of  two  control  devices  344, 
330],  both  of  which  have  been  announced  by  the  Ceutral 
Scientific  Research  Institute  of  Application  and  Construc¬ 
tion  of  Prostheses  in  Moscow  are  among  the  abstracts  in 
this  section.  A  study  of  the  principles  of  control  of 
neehlnes  and  living  organisms  by  muscular  biopotentials  by 
A.  Moretskiy,  Yu.  Ekel',  and  K.  Fidelyus  [346]  indicates 
that  detailed  studies  of  stimulus  parameters  show  that  coding 
of  muscular  biopotentials  is  superior  to  direct  tapping  of 
biopotentials  as  a  physiological  control  method. 
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BIOLOGICAL  REGULATORY  SYSTEMS 


A.  Krauklls  [361],  Doctor  of  Medical  Sciences  at  the 
Institute  of  Experimental  and  Clinical  Medicine  in  Riga, 
discusses  certain  regulatory  mechanisms  and  processes  in 
the  CNS  which  influence  the  activity  level  and  Information 
processing  rate  of  the  brain.  He  states  that  there  are 
three  main  types  of  CHS  autoregulation,  and  mentions  that 
if  humans  can  learn  how  to  voluntarily  bring  these  regula¬ 
tory  mechanisms  into  play,  the  functional  state  and  opera- 
Eton  of  the  central  nervous  system  can  be  regulated  to 
some  extent  at  will.  Twenty-two  abstracts  are  concerned 
with  several  different  kinds  of  biological  regulatory  pro¬ 
cesses,  and  with  the  modeling  of  these  processes.  N.  M. 
Amosov  and  others  [354]  have  analyzed  a  previously  devel¬ 
oped  mathematical  model  of  hemodynamics.  Their  analysis 
permits  the  identification  of  a  number  of  characteristics 
which  determine  cardiac  reactions  to  different  effects. 
Although  they  state  that  there  are  bases  for  organizing 
a  system  of  self-regulation  of  blood  circulation,  they  do 
not  examine  them  further  in  their  paper.  In  a  study  [352]  of 
the  nature  of  the  functional  dependence  of  cardiac  output 
on  pressure  in  the  right  atrium,  B.  T.  Agapov,  H.  A. 
Gorshinskaya ,  and  L.  G.  Mokhort  state  that  analysis  of 
this  dependence  is  important  for  understanding  the  regula¬ 
tory  mechanism  of  cardiac  productivity  and  is  essential 
for  a  quantitative  description  and  formation  of  a  mathe¬ 
matical  model  of  cardiac  function.  They  describe  the 
linear  and  nonlinear  types  of  dependence  found  in  their 
study.  A.  S.  Batuyev  [355]  points  out  that  the  morpho¬ 
logical  and  physiological  design  of  a  motor  analyzer  still 
has  not  been  clearly  determined.  He  indicates  certain 
factors  which  show  that  the  motor  analyzer  is  the  most 
important  cerebral  apparatus  for  interanalyzer  integration. 

B.  A.  Fomin  [357],  in  a  study  of  qualitative  and  quantita¬ 
tive  characteristics  of  efferent  and  afferent  connections 
of  the  visual  cortex,  found  that  efferent  cortical  dendrites 
terminate  in  the  dorsal  and  ventral  nuclei  of  the  lateral 
geniculate  body  ana  also  in  the  reticular  nuclei  of  the 
diencephalon.  This  study  makes  it  possible  to  develop  a 
concept  concerning  the  comparative  participation  of  the 
indicated  nuclei  of  the  lateral  geniculate  body  in  the 
visual  analyzer  feedback  system.  Several  abstracts  deal 
with  aspects  of  modeling  the  following:  multichannel 
physiological  regulators,  self-regulating  intr a-organic 
systems,  regulator  properties  of  the  neuromuscular  trans¬ 
mission  mechanism,  and  neural  mechanisms  Involved  in  the 
regulation  of  cardiac  function. 
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ARTIFICIAL  INTELLIGENCE  (PATTERN  RECOGNITION,  LEARNING 
PROGRAMS,  SPECIAL  DEVICES) 

The  teen  of  N.  M,  Anosov,  A.  M.  Kasatkin,  and  L.  M. 
Kasatkina  [373],  all  of  the  Institute  of  Cybernetics  of 
the  Ukrainian  Academy  of  Sciences,  discusses  the  possi¬ 
bility  of  creating  an  artificial  intellect  based  on  M- 
networks,  and  describes  the  basic  theses  of  heuristic 
simulation  of  psychic  functions  with  networks  of  elements 
similar  to  neurons.  Most  of  these  eleven  abstracts  deal 
with  learning  processes  and  programs.  There  are  studies 
on  the  solving  of  information  problems  under  complex 
limitations,  on  the  general  structure  of  self -learning 
recognition  systems,  and  on  pattern  recognition  in  the 
absence  of  a  learning  process.  Two  memory  devices  [376, 
381]  are  described,  one  of  which  is  an  optical  memory 
unit. 


The  remaining  nine  abstracts  in  this  last  section  of 
miscellaneous  related  items  give  some  indication  of  how 
bionics  and  biocybernetics  are  developing  and  are  con¬ 
stantly  penetrating  into  many  other  new  areas. 
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PAW  II.  ABSTRACTS 


SECTION  A.  BIOLOGICAL  M3  WELLING 


Sub-Section  1.  Hunan  Sensory  Processes 

1. 

AUTHOR :  Aminov,  0.  A 
CRGs  none 

TITIi):  Separation  of  a  useful  signal  from  noise  in  the  taste  analyzer 

SOlRCii:  AN  SSSR.  Nauchnyy  sovet  po  konpleksnoy  problems  "Kibornetika*1.  Voprosy 
bioniki  ( Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967,  76-79 

TOPIC  TAGS;  man,  signal  noise  separation,  gustation,  adaptation 

ABSTRACT:  Several  genoral  neurophysiological  principles  employod  by  an  organism  to 
separate  useful  signals  from  noise  aro  considered.  A  useful  signal  represents  a 
complex  of  physiologically  meaningful  stimuli  which  are  united  in  the  afferent 
synthesis  system  and  determine  tho  nature  of  an  organism’s  reaction,  Hoiso  represents 
a  set  of  stimuli  of  the  internal  or  external  environment  interfering  with  the 
perception  of  any  of  tho  useful  signal  elements,  and  thereby  decreasing  the  probability 
of  a  response  reaction  or  disturbing  its  adequacy.  Useful  signals  and  noise  are 
highly  important  biological  concepts.  Thus,  if  the  interaction  of  an  organism  with 
the  external  environment  during  its  entire  life  span  (t)  is  expressed  by  ecological 
concepts,  then  tho  Interaction  of  an  organism  with  the  environment  at  any  given 
mor-ont  of  time  (for  a  short  interval  of  time  A  t)  is  expressed  by  the  concepts  of 
useful  signal  and  noise.  Apparently,  in  tho  evolution  process  of  the  animal  world 
tho  problems  of  insuring  organisms  with  highly  efficient  means  of  separating  useful 
signals  from  noise  have  to  be  solvod.  Those  problems  have  been  considered  extensively 
for  tho  visual  and  auditory  analyzers,  but  not  the  taste  analyser.  To  study  the 
latter,  a  100  cell  matrix  with  different  concentrations  (0-l6$J)  of  sugar,  salt  and 
their  combinations  wore  preparod.  Ihe  subjects  had  to  decide  whether  sugar  was 
present  in  the  solution  or  not.  A  curve  was  plotted  shoving  the  dependence  of  ths 
sugar  perception  threshold  on  salt  concentration,  which  represented  noise  in  this 
case.  Tests  show  that  with  increased  concentrations  of  salt,  the  thresholds  of 
sugar  porcontion  increase,  that  is,  tho  separation  of  useful  signals  cuivo  goes  up 
(sec  Fig.  l),  Following  adaptation  of  a  subject  to  salt,  tho  separation  of  useful 
signals  curve  becomes  parallel  to  tho  axis  of  abscissa  (soa  Fig.  l),  that  Is,  the 
thresholds  of  sugar  perception  with  increased  salt  concentrations  do  not  increase. 

V/ith  increased  salt  concentrations  only,  the  time  required  for  adaptation  increases. 

It  appears  that  an  effective  moans  of  separating  a  useful  signal  from  noise  in  tho 
taste  analyzer  is  adaptation  to  tho  noise  and  partial  inactivation  of  recoption* 

Such  Inactivation  is  based  on  a  complex  corrective  code  which  requires  further  . 
investigation,  Orig.  art,  has:  3  figures. 


Fig.  1.  Separation  of  useful  signals  from 
noise  curvo  in  tho  taste  analyser. 

C*— salt  concentration  in  a  solution; 

C  —concentration  threshold  of  sugar  perception; 

1  —before  adaptations 

2  —after  adaptation. 


2. 

AUTHOR:  Chuywv,  V,  Xt. 


CRG;  none 

TITUS:  Transformation  of  light  energy  during  human  analysis  of  light 

SOCKCE:  Vsesoyuznaya  konferontsiya  po  noyrokibemetike,  3d,  Rostov-on-Don,  1967. 
Problem/  neyrokibemetiki  (Problems  of  nourooybornetics);  reforaty  doVladov 
konferontsii.  Rostov-on-Dcn,  I*d-vo  Rostov skogo  unlv.,  1967, 


TOPIC  TAGS:  visual  perception,  light  energy,  probability,  illumination  engineering, 
quantum  mechanics 


ABSTRACT:  Information  calculation  was  performed  during  transmission  of  light  energy 

by  achromatic  signals  inducing  a  light  offoct.  Speed  of  information  transmission  was 
doterainod  by  a  probability  approach.  This  speed  amounted  to  tons  of  bits  por  second. 
A  hypothosls  was  oxprossed  on  tho  proscnco  of  a  similar  mechanism  during  action  of 
Objective  light  radiation  on  the  retina.  Illumination  engineering  calculations  loa 
to  a  general  opinion  about  the  Uniting  nuabor  of  quanta  penetrating  into  tho 
receptors  and  providing  the  mechanism  of  subjective  light  effect.  Data  are  presented 
on  the  pulse  nature  of  the  process.  A  quantum  approach  to  analysis  of  certain  light 
phenomena  in  human  and  animal  retina  is  planned. 


-  18  - 


3.  . 

AUTHOR:  Dolyatovckiy,  V.  A.;  Ponomareva,  I.  D. ;  Tsopkov,  G,  V, 

CRG:  none 

TITIE:  Possible  functional  features  of  receptive  fields  * 

SOURCE :  Vsosoyuznaya  konferentsiya  po  noyrokibornetike ,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernotiki  (Problems  of  ncur  ocybernetics ) ;  referaty  dokladov 
konferentsii,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  196?,  38~39 

TOPIC  TAGS:  central  nervous  system,  peripheral  nervous  system,  information  processing 
neuron,  signal  processing,  tracking  control 

A3STOACT:  The  concentration  and  overlap  of  receptive  fields  makes  it  possible  to 
separate  elementary  characteristics  (such  as  slopes,  curves,  and  angles)  oven  on  tho 
level  of  primary  neurons.  Spatial  coding  is  provided  by  a  groat  number  of  overlapping 
receptive  fields.  The  different  diameters  of  the  fields  result  in  different  roceptor 
resolving  capacities  and  different  sonsitivitios.  Tho  larger  diameter  fields  operate 
with  small  intensities  and  the  small  fields  operate  with  largo  intensities.  The 
multiloyerod  neuron  structure  of  tho  analyzers  ensures  the  hierarchical  nature  of 
sensory  processing.  It  can  be  assumed  that  nervo  cell  impulse  discharges  carry 
information  about  a  signal  located  in  tho  roceptive  field  of  the  cell*  Thus,  if 
E. ,  Eg. . -Efj  designate  receptive  fields  of  the  primary  neurons  and  f (E^)# ..f (E^)  are 
correspondingly  the  level  of  their  excitation,  then  formation  of  more  complex 
functions,  in  which  the  characteristics  of  the  primary  neurons  are  independent 
variables,  takes  place  in  the  subsequent  multilayer  neuron  network#  The  most  simple 
concept  of  the  function  of  a  primary  neuron  f(E^)  Is  that  of  its  integrated  activity# 
The  receptive  fields  of  subcortical  formations  and  of  the  cortex  are  different  in 
form.  This  means  that  it  is  possible  to  speak  about  a  difference  in  their  functions. 
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4. 


CYBERNET  i.C  STUDY  OF  THE  "IXATING  AND  TRACKING  MOVEMENTS  OF  THE  HUMAN  EYE 


Drishel' ,  Kh.  Me2hvu20v*;kaya  nauchnaya  konferentsiya  po  neyrokibemetike , 
2J,  Rostov-on-Don,  1965.  Problemy  ney rokibeme tiki  (Problems  of 
neurocybernetics);  materialy  konferentsii,  v.  2.  Rostov-on-Don,  Izd- 
vo  Rostovskogo  univ.,  1966,  151-154.  AT7033546 

When  the  eye  is  tracking  a  moving  object,  two  types  of  motion  are 
observed:  a  smooth  sliding  movement,  and  a  rapid,  jerky  (staccato) 
movement.  The  latter  may  occur  with  a  frequency  of  400  movements  per 
second,  and  last  from  20  to  50  msec.  These  motions  cannot  be  controlled 
or  significantly  altered. 

The  author  created  the  following  model  of  the  system  controlling  the 
tracking  movements  of  the  eye. 


Fig.  1.  Model  of  control  system  for  tracking 
movements  of  the  eye 

1  -  input;  2  -  angle  of  object,  x(t);  3  -  error, 

c(t);  4  -  staccato  mechanism;  5  -  smooth 

mechanism;  6  -  stimulus;  7  -  eye  and  muscle 
dynamics;  S  -  output;  9  -  angle  of  eye,  y(t). 

A  complex  combination  of  both  movements  is  used  when  the  eye  is 
tracking  an  object.  The  staccato  movements  appear  to  have  the  function 
of  correcting  the  slow  movements.  A  variety  of  special  signals  were 
presented  to  test  subjects  to  obtain  a  more  exact  idea  of  how  this 
correction  is  effected.  When  a  rectangular  figure  was  shown  on  an 
electron-beam  tube,  the  behavior  of  the  movement-regulating  system  was 
quasi-linear  and  stationary.  When  the  signal  moved  more  rapidly, 
coincidence  between  eye  motion  and  signal  motion  decreased,  indicating 
the  presence  of  e  prediction  mechanism  in  the  eye. 
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Periodic  alnusoidal  signals  with  varying  frequencies  and  amplitudes 
were  also  used  in  the  experiments.  Generally,  more  staccato  movements 
appeared  as  tracking  ability  decreased.  No  subsequent  improvement  was 
found  which  could  indicate  the  presence  of  s  self-teaching  system. 

Another  signal  used  had  a  notched  shape,  initiating  axoklnetie 
nystagmus.  In  this  case,  interference  and  transformation  of  rhythms 
appeared,  giving  evidence  of  an  optical  regulatory  mechanism  which 
functions  at  its  own  frequency.  •  * 

The  system  controlling  eye  movement  is  nonlinear.  One  problem  in  the 
study  of  eye  movement  in  response  to  stochastic  signals  is  the  Isolation 
of  the  fast  movements,  which  appear  as  s  consequence  of  nonlinear 
elements  in  the  signal. 

The  relationship  between  fast  and  alow  movements  varies  according  to 
the  nature  of  the  aignal.  The  author  is  now  engaged  In  research  on  the 
functional  relationships  between  both  types  of  movement ,  with  the 
objective  of  constructing  a  mathematical  or  cybernetic  model,  (EL) , 
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AUTHCRi  Galunov,  V.  I»j  lyublinskaya,  V.  V.j  Chistovleh,  L,  A. 

CRGi  none 

TITLE:  Kotor  iheory  of  auditory  signal  percoption 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problems  ,,Kibornetllca,,.  Voproay 
bioniki  (Problems  of  bionics)  Moscow,  I&d-vo  "Nauka",  1967,  65-68 

TOPIC  TAGS:  audition,  speech  recognition 

ABSTRACT:  According  to  tho  motor  theory  of  auditory  perception,  the  intermediate  link 
in  tho  s poach  percoption  process  is  tho  transition  from  the  auditory  form  of  a  speech 
signal  to  its  motor  form  which  represents  a  sot  of  control  commands  necessary  for 
pronouncing  tho  signal,  Tho  motor  theory  is  reduced  to  tho  hypothesis  that  the 
spatial  points  of  opooch  concepts  correspond  to  motor  artioulatod  Images  and  that  the 
spatial  axes  correspond  to  indapsndent  parameturs  of  articulated  movement  control, 
since  the  moaning  of  a  poreoived  signal  is  determined  for  each  of  the  motor  parameters 
by  apecifio  processing  of  the  acoustic  information  contained  in  the  auditory  Image, 
evidently  the  motor  parameter  can  bo  considered  a  function  of  some  acoustic  properties 
of  the  signal.  It  is  natural  to  suppose  that  tho  space  of  motor  characteristics  If 
formed  in  the  prooese  of  learning  to  imitate  sounds.  Since  speech  Imitation  of  a 
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child  is  corrected  and  directed  by  adults,  tho  structure  of  motor  space  reflects  to  « 
certain  degree  tho  system  of  a  given  l-vigv'ro,  frobnbly,  tho  r  otor  description  of  a 
speech  signal  in  tho  nervous  sy^icii  of  a  polyglot  or  n  linguistic  specialist  is  mors 
dotailed  and  aecurato  than  of  a  y  an  who  bier.n  only  ona  language.  It  has  been 
established  that  tho  word  is  tho  unit  used  in  auditory  perception,  and  that  the 
pitch,  rhythm,  duration  and  force  of  tho  r.pohon  word  is  more  important  in  speech 
perception  than  its  phonemic  fora.  Investigation  problems  of  speech  perception 
include  elucidation  of  auditory  spaco  structure,  motor  space  structure  and  transfor¬ 
mation  of  tho  auditory  fora  of  a  cpcoch  signal  to  its  motor  form.  Experimental  «ork 
has  shown  that  investigating  the  imitation  process  yields  much  more  data  on  signal 
perception  than  the  classical  psychoacoustical  method.  Nev  models  Imitating  the 
speech  process  are  needed  for  comprehensive  studies  of  speech  perception. 


6.  * 

AUTHOR:  Gurova,  Te.  V.  (Tsalinograd) 

CRO:  none  m 

TITLE:  A ay-  etry  in  functions  of  the  motor  analyser  in  various  human  types  of 
hemisphere  d  nslnnce 

SOURCE:  Konferentsiya  fieiologov  Sredney  Asii  i  Kazakhstan*,  3d,  Dushanbe,  1966. 
Materia ly,  Duahanbe,  1966,  120-122 

TOPIC  TAGS:  central  nervous  system,  sensory  motor  area,  brain 

ABSTRACT:  This  asysnetry  was  studied  in  805  individuals  divided  into  three  groups; 
the  first  comprised  purely  right  handers  (dominance  of  the  left  hemisphere);  the 
second  right  handers  with  signs  of  lefihandedness  (partial  dominance  of  the  right)  and 
those  with  left  eye  control  (partial  dominance  of  the  right  hemisphere's  sensory 
region);  the  third  group  consisted  of  left  handers  and  ambidextrous  persons  (retrained 
left  handera).  The  aim  was  to  determine  whether  dominance  appears  In  the  first  signal 
system.  The  teat  methods  applied  were  esthesiunetry  of  the  palm  surface  with  a  Weber 
compass ,  haptic  asymmetry  according  to  Ugnadza,  consisting  In  evaluation  of  the  volume 
of  two  equal  spheres  by  right  and  left  hand  simultaneously  and  alternately. 
Esthesiometric  findings  revealed  a  better  differentiating  capacity  for  location  on  the 
right  for  right  handers  and  vice  versa;  the  left  hemisphere  showed  a  higher  capacity 
for  procise  differentiation.  In  the  second  test,  ?8$  of  the  right  handers  gave 
correct  answers  as  against  57.8/°  of  left  handers,  in  respect  to  evaluation  of  sphore 
sise;  most  of  the  incorrect  answers  camo  from  the  ambidextrous.  Synchronlcity  of  the 
hands  vaa  84^  in  pure  right  handers,  66.6$  in  those  with  motor  signs  of  loft  handers. 
Incorrect  coordination  was  seen  in  81.8$  of  the  third  group.  It  was  concluded  that 
the  execution  of  complex  motor  coordination  by  both  hands  depends  on  the  type  of 
dominance  in  the  eensorlmotor  regions  of  the  brain  hemispheres,  Ohly  full  dominance 
of  the  left  hemisphere  in  purely  right  handers  permits  full  synohronloity  and 
symmetrical  motor  function  of  both  hands. 
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AUTHOR:  Klyuzner,  E.  B. 

CRG:  none 

TITLE:  The  reliability,  noise-stability,  and  invariance  to  spatial  location  of 
external  effects  in  receptor  systems 

SOURCE:  Vsosoyusnaya  konferontsiya  po  noyrokibornetike ,  3d,  Rostov-on-Don,  1967* 
Problomy  neyrokibernetiki  (Problems  of  neurocybernetics);  refers ty  dokladcrv 
konferentsii.  Rostov-on-Don,  Izd-vo  P-ostovskogo  univ, ,  19&7,  64 

TOPIC  TAGS;  man,  animal  signal  transmission,  signal  reception 

ABSTRACT:  Multichannelod  transmission  of  information  on  the  magnitude  of  an  external 
offect  and  the  mutual  (lateral)  inhibition  of  receptor  elements  has.  high  reliability 
and  nois o-o lability ,  At  any  distribution  of  parameters  for  receptor  elements  and  the 
connections  between  them,  the  total  activity  of  rocoptor  elements,  included  in  certain 
ranges  can  be  set  close  to  unity.  Together  with  increase  in  reliability,  growth  in 
the  number  of  receptor  elements  results  in  small  values  for  dispersion  of  the  total 
activity  of  receptor  elements  induced  by  noise .  A  receptor  system  with  spatial  change 
of  inhibition  between  elements  provides  Invariance  of  total  activity  in  relation  to 
the  spatial  location  of  an  axtemal  effect.  The  distribution  of  activity  according  to 
the  set  of  receptor  element*  contains  information  about  the  configuration  of  the 
external  effect.  V 
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AUTHOR :  Kok,  Ye.  P. 

CRG :  none 

TITLE:  Object  perception  disorder  with  injury  in  the  dominant  or  subdominant 
hemisphere  of  man 

SOURCE:  AM  SoSR.  Nauchnyy  sovet  po  komplcksnoy  problems  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Koscow,  Izd-ero  "Nauka",  19^7*  52-58 

TOPIC  TAGS:  man,  cerebrum,  injury,  visual  perception 

ABSTRACT;  Dio  thousand  patients  with  focal  injuries  of  the  largo  hemispheres  of  the 
brain  wore  studied  to  compare  the  effects  of  injuries  of  the  dominant  hemisphere 
(left)  and  subclominrnt  hemisphere  (right)  on  visual  perception  of  an  object.  With 
massive  injuries  in  the  cubdoninant  hemisphere  including  the  temporal  lobe,  iirr.gcs 
aro  perceived  ts  fragments.  The  patient  does  not  seo  the  objoct  cs  a  whole,  but  crily 
separate  details.  Tho  patient  fills  in  thB  missing  ports  by  guessing  or  by  reasoning. 
This  is  also  true  of  lettors  and  numbers.  Anothor  poreeptual  characteristic  of  these 
patients  is  that  ofton  a  picture  shown  for  a  brief  period  is  not  roeognized  by  the 
patient  when  it  is  presented  again.  It  is  interesting  to  note  that  tho  patient  can 
distinguish  quite  accurately,  for  example,  between  picture*  of  animals  and  inanimate 


objects,  Iho  nniml  hoover,  is  not  identified  as  a  specific  tni/ral,  but  is 
recognised  only  cs  nn  nnir'-l  in  general.  In  tho  caso  of  patients  vrith  injuries  of 
tho  dominant  hcirdspboro  including  tho  temporal  lobe,  noro  specifically  its  post- >r ion 
sections,  typical  disorders  of  visual  perception  aro  of  an  opposite  nature,  Iho  \ 
pat ion ts  quito  readily  sea  tho  object  an  a  vholo,  but  occasionally  have  difficulty 
la  separating  tho  object  from  its  background,  These  patients  remember  cosily  tho 
ctojocts  presented  and  tho  order  in  which  thoy  aro  prosonted,  but  have  difficulty  in 
associating  an  object  vrith  a  general  category.  For  oxr.mplo,  a  cat  is  identified  as 
a  eat,  but  net  as  sn  animal.  Thus,  tho  “abstract  attitude"  is  impaired  and  often 
names  of  Objects  are  forgotten.  It  appears  that  tho  right  temporal  lobs  participates 
in  tho  process  of  seeing  an  object,  letters  or  numbers  as  a  whole  and  in  tho 
memorisation  and  recognition  processes*  Iho  loft  temporal  lobo  also  participates  in 
visual  processing  of  objects,  but  not  of  letters  or  numbers .  The  loft  tomporal  lobe 
provides  a  higher  fora  of  processing  including  separation  of  an  object  from  its 
background,  noro  generalised  perception,  and  tho  naming  of  a  visually  perceived 
object*  Apparently  to  ensure  tho  highest  form  of  visual  processing  during  evolution 
Of  the  brain,  it  proved  advantageous  to  separate  some  of  tho  visual  processing 
functions  from  tho  visual  systems  of  the  dominant  hemisphere*  Orig.  art.  hast 
3  figures  and  2  tables. 
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AUTHOR t  Kok,  !•*  F.|  Trakkarman,  I.  I* 

CROi  BOOS 

TXOMt  Specific  and  abstract  perception  of  visual  image  recognition  systems 

SOCRCEi  AM  SSSt.  Hauchnyy  sovet  po  kompleksnoy  problems  "Kibernotika".  Voprosy 
bionlki  (ftroblema  of  bionics)  Moscow,  Isd-vo  "Hauka",  1967.  **0-^3 

TOPIC  CASS l  visual  perception,  cerebrum,  injury,  fora  recognition 

ABSIKACTi  The  concepts  of  the  specific  and  abstract  perception  functions  of  man  are 
neepeottrelj  defined  as  the  ability  to  recognise  highly  Individual  visual  images,  such 
as  hand-writing,  faoss,  or  familiar  objects,  by  their  unidentifiable  rationally 
sptfflfl*  traits,  and  tho  ability  to  recognise  such  group  visual  images  as  letters, 
regardless  of  their  individual  characteristics  auoh  as  else,  color,  or  form.  It  is 
pointed  out,  on  tho  bails  of  cllnloal  observations  on  patients,  that  the  locations  of 
these  {"motions  differ  anatomically  since  the  specific  perception  function  la  disturbed 
rfein  ayMotrleal  ieotions  of  the  right  hemisphere  of  the  cerebrum  are  damaged,  while 
Hi*  abstract  perception  function  la  disturbed  when  posterior  sections  of  the  loft 
hemisphere  of  the  eerebrum  are  damaged.  It  Is  indicated  further  that,  depending  on 
the  degree  and  exact  position  of  cerebral  damage,  the  spectrum  of  perception  disorders 
of  cither  type  may  vary  substantially,  showing  shifts  of  the  recognition  capability 
from  group  eharaoterletioa  to  specific  individual  characteristics  and  via#  versa. 
Separate  storage  of  specific  and  abstract  information  in  the  memory  of  computerized 
rsnngnlliTm  eyetame  is  suggested.  (Mg.  art.  hast  2  figures. 
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AUTHOR:  Kurils**,  L.  H. 

ORG:  Laboratory  of  Physiology  and  Pathology  of  Sense  Organs/headed  by  Prof.  P.  G. 
Snyakin/Institute  of  Normal  and  Pathological  Physiology /directed  by  Prof.  A.  H. 
Chernukh/AMN  SSSR,  Moscow  (Laboracoriya  fiziologii  i  patologii  organov  chuvstv 
Institute  normal 'noy  i  patologicheskoy  fiziologii  AMN  SSSR) 

TITLE:  Gradual  establishment  of  functional  tone  of  akin  temperature  analyzer  in 
man  following  exposures  of  skin  end  eyee  to  variable  light  intensities 

SOURCE:  Byulleten*  eksperimental'noy  biologii  i  meditsiny,  v.  64,  no.  12,  1967, 
17-19 

TOPIC  TAGS:  function  analysis,  dermooptic  sense,  light  excitation,  visual 
physiology 

ABSTRACT:  The  existence  of  a  functional  link  between  visual  and  skin  temperature 
analyzers  was  reported  in  a  series  of  previous  communications.  This  investigation 
was  concerned  with  further  studies  of  the  effect  exerted  by  light  on  the  akin 
temperature  analyzer,  either  directly  or  ee  mediated  by  the  visual  analyzer. 
Experimental  data  suggest  that  although  skin  receptors  can  be  independently  stimu¬ 
lated  by  light,  this  plays  a  subordinate  role  in  visual  light  response  mechanisms. 
In  subjects  exposed  to  sequential  changes  of  light  intensity,  the  functional  tone 
of  the  akin  temperature  analyzer  also  changes.  These  changes  coincide  with  the 
variations  in  intensity  and  duration  of  illumination.  This  paper  was  presented  by 
Academician  V.  V,  Parin,  Orig.  art.  has:  2  figures. 
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AUisiCu:  Kuznetsova,  I.  X. 

CRG:  cone 

liri£:  Evaluation  of  imago  sizo  in  tho  human  visual  system 

SOHCS:  Vsesoynznaya  konfercntsiya  po  n&yr okibsrnotiko ,  3d,  Rostov-on-Don,  195?. 
Probleny  noyrokibernotiki  (Problems  of  nouroeybernetics);  roforaty  dokladov 
konferentsii.  Rostov— on— Don,  Izd-vo  Rostovskogo  univ.,  19o7*  79 

TOPIC  TAGS:  nan,  visual  perception,  form  recognition 

ABSTRACT:  A  tachystoscopic  method  with  application  of  an  erasing  linage  was  used  to 
investigate  the  length  of  segments  of  straight  lines  and  the  size  of  drawings  of 
objects  and  geometric  forms.  It  was  demonstrated  that  tho  evaluation  time  of  image 
size  does  not  depend  on  the  information  content  of  the  stimulus,  since  it  did  not 
change  when  the  number  of  evaluated  dimensions  of  drawings  increased  from  two  to  four 
and  the  nuribor  of  lines  of  various  lengths  increased  from  two  to  oight,  or  with  change 
in  the  correlation  of  probabilities  of  appearance  of  images  of  different  dimensions  in 
the  series*  Consequently,  the  size  of  images  is  evaluated  by  a  set  of  specialized 
automatic  mechanisms.  The  hypothesis  (Glozer,  1966)  on  the  existence  in  the  visual 
system  of  independent  channels  for  recognition  of  fora  and  evaluation  of  size  was 
verified. 
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AOTHCR:  Iashlccvich,  Yu.  I. 

CP.G:  none 

TITI2:  Sons  phenomena  in  tho  visual  analyzer  related  to  form  recognition 

SOLRCE:  AN  S55R.  Pauchnyy  sovot  po  komplclusnoy  problems  " Kibornetikn " .  Vcprery 
bioniki  (IVoblcnz  of  bionics)  l.'oseov,  Izd-vo  "Ilauka",  195? »  48-52 

TOPIC  TAGS:  fom  recognition,  visual  perception,  hiv:an  memory,  audition 

ABSTRACT:  At  the  basis  of  any  fern  recognition  process  there  must  be  some  specific 
interaction  between  a  givon  sensory  configuration  and  th3  ir-rory  trace:;.  Similar 
interaction  i«  possible  botvreen  sensory  configurations  percoivcd  simultaneously. 
When  several  identical  figures  arc  seen  simultaneously,  the  BiMiXn-ity  is  noticed 
even  if  the  figures  nve  unfamiliar  and  there  cro  no  corresponding  KCKory  trees? , 
Some  of  tho  different  jbenen-'rr..  based  on  interaction  of  simultaneous  c im.il a v- 
perceptions  includo  similarity  or  saneness,  periodicity,  regularity  and  bilateral 
symmetry.  Tho  rsn-3  problem  arises  as  in  form  recognition,  namely,  why  do  si».;il*.r 
iimges  predrso  the  srio  effect  regardless  of  thoir  position  on  tho  retina  t-r.d 
sometimes  of  their  size  ond  orientation.  Possibly,  tho  automatic  cer.pr.ri son 
mechanism  is  based  on  the  sane  principle  as  the  comparison  mechanism  for  a  y.reoivc:’ 
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configuration  with  a  ncr.ory  t~i-.cc.  The  rubber  introduces  the  concepts  of  "rcon"  and 
"text on"  in  3lt1.Jy.inj  f or. i  recognition,  "no on*'  (dcrivod  from  the  Latin  re.’!— thing)  la 
used  to  docijmto  individual  units  os  ob:j;cti  (sou  Fig,  5),  oik!  "box ton"  (derived 
from  tho  word  tuxtnrc)  is  used  to  designate  e  special  r.urfr.co  or  a  one  or  two 
dincnsioml  field  (tea  Figs.  2  end  5)*  Teuton  recognition  is  important  in  everyday 
life  A3  in  the  cooes  of  differentiating  clouds  or  i ends capos,  diagnosing  skin  disease 
and  evaluating  an  EtG.  /.n  example  of  a  010  dimensional  texton  of  aero  complexity  is 
n  straight  lino,  and  an  example  of  a  one  dimensional  roon  of  sero  conploxity  is  a  dot, 
Tho  proposed  division  of  inagos  into  two  basic  typos  is  not  United  to  visual  images. 
It  is  applicable  to  other  modes  of  perception,  particularly  an  auditory  image.  For 
instance,  auditory  toxtons  can  ineludo  tho  sound  of  a  typewriter,  human  speech  in  a 
specific  language  and  nuaic  of  a  given  form.  Examples  of  auditory  roon*  con  include 
a  shot,  a  separate  word  and  a  musical  phrase.  As  observed  in  Fig,  5#  both  roans  end 
t extons  can  bo  divided  into  smaller  units.  With  recognition  mechanisms  closely 
related  to  ono  another,  it  is  difficult  to  understand  the  recognition  neah&ni&ns  of 
ordinary  images  without  a  further  study  of  textons.  Qrlg*  art.  hast  5  figure*. 
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Fig.  1.  Examples  of  two 
dimensional  textons. 
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Fig.  2.  Examples  of  llnoar  or 
one  dimensional  textons. 
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Fig.  5*  Samples  of  hierarchial 
structure  of  images. 
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ATJTHORi  Lauringson,  A.  I. 
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CBGi  sane 

fX'!L Bt  Experiments  in  eye  movement  regulation 

SOURCE i  AH  3SSR.  Nauchnyy  so  vet  po  kompleksnoy  problems  "Kibernetika".  Voprosy 
Wimiiti  (problems  of  bionics)  Moscow,  Izd-vo  "Hauka",  196?  >  382-387 

TOPIC  TAOS i  bionics,  cybernetics,  approximation 

ABSTRACTS  Eye- movement  regulation  when  the  eyes  follow  a  moving  target  is  studied 
experimentally*  Pour  subjects  with  normal  vision  were  tested  for  horizontal  motion 
by  a  photooptic  method.  It  is  found  that  when  the  camera  slit  moves  with  a  duration 
of  less  than  0.1  sec,  the  eye  cannot  predict  its  motion.  The  eye-movement  system  can 
with  sufficient  accuracy  approximate  and  predict  linear,  parabolic,  or  exponential 
motion.  Regular  slit  movements  can  be  predicted  with  a  certain  accuracy  with  one-time 
input  of  information  into  the  system.  With  nonregular  motion,  corrections  must  be 
made  in  the  initial  approximation.  Orig,  art.  has*  7  formulas  and  10  figures. 
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AUTHOR:  Lovitskiy.  V.  D. 

ORQ:  none 

TITLE:  Energy  transformations  of  information  in  the  activity  of  the  human  cutaneous 
temperature  analyzer 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  196?. 
ftroblamy  neyrokiberaetiki  (Problems  of  neurocybernetics );  roferaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  84-85 

TOPIC  TAGS:  man,  peripheral  nervous  system,  temperature  conversion,  skin  physiology, 
temperature  instrument,  signal  processing 

ABSTRACT:  The  receptor  act  is  a  complex  process  of  transmission  of  information  from 
its  source  to  the  cortical  section  of  the  analyzer,  which  accomplishes  fine  analysis 
end  synthesis  of  the  message  received.  The  receptor  communication  channel  consists  of 
nonuniform  sections  with  boundaries  where  both  the  physical  carrier  and  the  code  of 
the  perceived  signal  are  transformed.  One  of  the  least  studied  processes  is  that  of 
signal  recoding  on  the  skin-thermoreceptor  boundary.  For  study  of  energy 
transformations  of  information  on  the  skin-thermoreceptor  boundary,  experiments  were 
performed  on  a  specially  constructed  temperature  adoquatometer  which  had  broad 
capabilities  for  thermal  stimulation  of  impulses.  The  device  applies  single,  pair, 
and  series  thermal  stimuli  of  given  intensity  and  duration.  The  data  obtained  led  to 
conclusions  on  temperature  changes  on  the  surface  of  the  irradiated  section  of  the 
skin  and  in  the  depth  of  the  thermoreceptors  and  to  hypotheses  on  tho  existence  of 
start-up  mechanisms  for  the  activity  of  the  human  temperature  analyzer. 
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AUTHCft:  Makarov,  P.  0.;  Korzun,  P.  A.;  Shostak,  V,  I, 

ORG ;  none 

TITIE:  Reaction  of  the  visual  system  .to  a  momentary  powerful  light  stimulus 

SOURCE j  Vuesoyuznaya  konfcrentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  195?. 
Problcny  neyrokibornetiki  (Problems  of  neurocybernetics) ;  refers ty  dokladov 
konfercntsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  8?-68 

TOPIC  TAOS:  visual  perception,  psych one try,  cerebral  cortex 

A3S1RACT:  Tho  effect  of  momentary  (i  msec)  and  intense  (10^  international  candles) 
exposures  of  tho  eyo  on  the  electric  and  light  sensitivity  of  the  visual  analyzer  was 
studiod.  Electric  sensitivity  was  investigated  in  different  intervals  of  time  — 
within  3-130  msec,  0.5-10  soc,  and  0.5-60  min  after  exposure.  In  the  first  interval 
it  was  determined  with  an  optical  adequatometer  and  in  the  other  two  with  equipment 
for  electric  stimulation,  light  sensitivity  was  determined  with  an  optical 
adequatometer  and  an  ADM  adaptometer.  It  was  established  that  the  curve  for  change 
in  electric  sensitivity  is  analogous  to  the  curve  characterizing  the  reaction  to  a 
single  stimulus  of  an  underdamped  system,  i.  e.  of  a  second  order  system.  Ihe  curve 
for  change  in  light  sensitivity  corresponds  to  the  curve  characterizing  the  reaction 
to  a  single  stimulus  of  a  system  with  critical  damping  or  even  overdamping,  i.  e.  of 
a  first  order  system.  It  can  be  supposed  that  tho  functional  mobilities  of  the  links 
of  a  visual  system  which  determine  the  light  and  electric  sensitivity  of  the  eye  are 
dissimilar. 
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AUTHORS:  JIarkitanova,  3,  A.;  Rudcmetova,  S.  B.;  Chudinovich,  B.  I.I. 

OHO:  none 

Tl’fLSi  Experiments  on  training  a.  man  to  recognize  visual  images 

SOURCES  AN  SSSR.  Nauchnyy  sovet  po  konspleksnoy  problems  "Kibemeti.ka" .  Voprosy 
bioniki  (Problems  of  bionics)  L'.oscow,  Izd~vo  "Kauka",  1967,  101  —  1 07 

TOPIC  TAGS!  training  procedure,  visual  signal,  pattern  recognition,  recognition 
process,  selection  rule,  algorithm 

ABSTRACT!  Experiments  v fere  conducted  to  determine  the  reliability  with  which  man 
recognizes  visual  images.  The  length  of  the  training,  the  nature  of  the  pattern,  and 
the  distinguishing  criteria  were  varie’  The  results  were  uaed  to  evaluate  machine 
algorithms  and  to  determine  which  distinguishing  functions  man  uses  and  how  he  does  it. 
The  pattern  was  a  2  x  2  (or  3x3)  panel  of  4  (or  9)  squares  which  were  either  white 
or  black.  After  looking  at  the  training  sequence,  the  subject  viewed  a  test  sequence 
and  indicated  which  patterns  satisfied  the  distinguishing  ciiterion.  The  reliability 
(r)  with  which  he  recognized  the  pattern  was  calculated.  Among  the  criteria  were!  the 
whiteness  or  blackness  of  a  particular  square;  a  certain  configuration  of  the  darkened 
squares;  a  minimum  number  of  black  squares,  or  a  logic  dichotomy.  With  simple  criteria, 
R  increased  with  short  training  periods.  The  logic  criteria  proved  too  complex  for 
use.  In  certain  cases,  transformation  of  the  test  object  was  required.  Among  the 
machine  algorithms,  the  Bongard  and  potential  functions  of  l/(l  +  r)  proved  totally 
useless,  and  the  Braverraan  function  proved  useful  only  in  the  simplest  cases.  Compar¬ 
ison  of  R  for  high  school  students  and  college  undergraduates  showed  that  the  students' 
R  improved  most  rapidly  with  short  training,  probably  because  the  set  of  distinguish¬ 
ing  criteria  available  to  them  was  more  limited.  Orig.  art.  hass  11  figures. 
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Ali i.HGA :  Melikadze,  M.  L. 


GAG:  non 3 

TI7L1:  Transforming  functions  of  receptor  areas  and  the  subject's  maxircal 
identification  capabilities 

S0USC3 j  Vscsoyuznaya  konferentsiya  po  neyrokxberne tike ,  3d,  Kostov-on-Don,  196?, 
Problcmy  neyrokibcrnctiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  univ»,  1967,  93-94 

TOPIC  TAGS:  man,  form  recognition,  psychomotry,  cerebral  coi'tex 

A3STRACT:  Tne  transforming  functions  of  receptor  areas  were  defined  and  thoir 
properties  investigated.  Psychological  experiments  ware  conducted  for  quantitative 
study  of  the  properties  of  those  transformations  of  parallel  flows  of  information 
which  occur  in  the  "eye-brain"  system.  Human  maximal  identification  capabilities 
were  evaluated  during  recognition  of  flat  discrete  forms. 
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AUTHOR:  nevskaya,  A.  A. 

ORG:  none 

TITL2 :  Invariance  of  visual  recognition  in  man  and  its  limits 

SOURCa:  Vscsoyuznaya  konferentsiya  po  neyrokibernetike .  3d,  Kostov-on-Don,  196?. 
Problemy  neyrokibernetiki  (Problems  of  neurocyberr.stics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  196?,  101-102 

TOPIC  TAGS;  visual  perception,  nan,  form  recognition 

ABSTRACT:  Time  characteristics  were  determined  for  form  recognition  which  are 
intelligibly  combined  into  ono  class  but  can  not  be  obtained  one  from  another  by  any 
optical  transformations  (various  forms  of  like  items  or  objects  capable  of  changing 
thoir  form).  It  was  demonstrated  that  by  introducing  several  variations  of  such 
images  into  the  alphabet  of  presented  forms,  tho  time  necessary  for  visual  recognition 
increases  the  same  as  with  introduction  of  completely  different  unlike  forms. 
Consequently,  forms  combined  only  by  an  intelligible  similarity  do  not  make  a  single 
visual  image.  Prolonged  training  of  tho  observer  in  the  identification  of  such  form 
variations  failed  to  develop  characteristics  in  the  visual  system  which  separate  tho 
forms  into  classes  exactly  corresponding  to  the  concepts. 
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AUTHCP.t  Novotnyy,  2.  (Csechoslovak  3 SB) 

OPG:  non® 

TITLE;  Method  for  experimental  study  of  reflex  interaction  of  sn*ly**i-  systems 

SOURCE:  Kosmicheskaya  blologiya  1  medltslna,  v.  1,  no.  4,  196?.  36-40 

TOPIC  TAGS*  reflax  activity,  simulation  tost  facility,  spatial  perception,  man, 
vestibular  analyser 

ABSTRACT*  Techniques  and  equipment  recommended  for  studying  the  effect  of  different 
analyser  systems  on  changes  in  human  posture  end  spatial  position  are  described.  The 
equipment— an  unstable  platform  (see  fig.  2)— is  based  partially  on  a  rocking  chair 
designed  by  Soviet  specialists  and  partially  on  the  device  used  by  Qiodgra  to 
investigate  the  conditioned  falling  reflex.  The  platform  consists  of  a  stationary 
lower  plank  S  for  supporting  the  somewhat  smaller  and  "rocking"  upper  plank  h.  Rubber 
rollers  (l),  4.5  cm  in  diameter,  are  mounted  on  the  lower  plank.  Above  them  the  upper 
plank  is  provided  with  bushings  (2)  in  which  short  perpendicular  pegs  (3)  ere  mounted. 
Peg  (4)  with  a  rounded  end  is  mounted  in  the  middle  of  the  lower  plank;  it  fits  into 
a  brass  cup  (5)  mounted  to  the  bottom  of  the  upper  plank  to  form  a  swivel  for  the 
latter.  Rotatable  metal  supports  (7)  are  at  the  comers  of  the  lower  plank.  They 
can  be  positioned  to  support  the  upper  plank  in  case  of  extreme  stress.  Recording 
equipment  is  attached  to  the  lower  plank.  Movement  of  the  upper  plank  results  in 
pressure  changes  on  small  plastic  cylinder  (11),  and  in  change  in  resistivity  in  the 
two  conducting  rubber  stripe  (8)  attached  to  a  Wheatstone  bridge  (9)  and  to  4.5-v 
battery  (10).  Q»e  fluctuations  in  current  produced  are  amplified  and  recorded,  in 
some  modes  the  equipment  can  simulate  horizontal  plane  flight.  The  interaction 
between  the  vestibular  apparatus  (galvanically  stimulated)  end  motor  reflex  activity 
was  examined.  Further  studies  will  be  made  using  different  combinations  of  specific 
impulses  for  other  analysers.  Despite  the  shortcomings  of  the  conducting  rubber 
bands  (due  to  changes  In  mechanical  and  electrical  characteristics)  for  recording 
movements  of  the  platform,  the  use  of  this  equipment  is  recommended  for  studying 
dynamic  change*  in  musole  stress,  for  conditioning  the  vestibular  apparatus ,  and  for 
studying  vestibular  stimulation  of  tha  sxtrscortioospinsl  system.  Qrig.  art.  has* 

3  figures. 
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Fig.  2.  fiU gram  of  unstable  platform. 

A— front  view  of  platform, 
A'~~reinfctrc«a*nt  of  rubber  roller  to  top 
plant k  (aide  viov), 

A"— aide  view  of  platform, 

B — bottom  of  platform  (top  view). 
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AUTHOR:  Turldna,  N.  V. 

CRG:  none 

TITLE:  Identification  of  symbol  indication  in  the  human  visual  system 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernotiko ,  3d,  Rostov-cn-Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  naurocybernotics);  referaty  dokladov 
konferentsii.  Rostcv-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  151 

TOPIC  TAGS:  visual  perception,  man,  information  processing,  fora  recognition 

ABSTRACT:  Investigation  of  the  identification  of  the  location  of  points,  letters,  and 
geometric  figures  and  symbols  in  the  field  of  vision  indicated:  l)  identification 
time  for  location  of  a  point  in  the  field  of  vision  does  not  depend  on  the  quantity  of 
information  given,  since  the  visual  system  processes  as  much  information  as  it 
receives  in  a  given  time  poriod;  Z)  the  identification  time  of  a  limited  set  of 
lotters  also  does  not  depend  on  information  quantity:  and,  3)  the  identification  time 
of  geometric  figures  and  symbols  with  only  a  snail  number  of  symbols  in  the  set  does 
not  depend  on  the  information  content  of  the  stimulus.  It  can  be  supposed  that 
specialised  automatic  mechanisms  exist  in  tho  visual  system  for  identification  of  a 
limited  set  of  letters  and  the  location  of  points. 
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j  "  -onin.  u .  G,;  Konovalov,  V.  F. 

|  IV.-  \,jaic  of  the  Physiology  of  Higher  Nervous  Activity,  MGU  (Kafedra  iizio- 

i  .  ,.i  vy»o..ey  nervnoy  deyatel'nosti  MGU);  Institute  of  Higher  Nervous  Activity  and 

•  ■  jropiiysiology,  j\N  SSSR,  Moscow  (Institut  vysshey  nervnoy  deyatel 'nosti  i 
.iuvrof iziologii  AN  hbbRj 

TlTi.'r':  E-w-ctrogray-hic  uata  on  the  work  of  "biological  clocks"  in  the  human  brain 
iChw-:  Vo,:  rosy  osikhologii,  no.  6,  1966,  87-94 

TOPIC  TA-,s:  neurophysiology,  biologic  clock,  circadian  rhythm,  central  nervous 
system  v  iv'ctropr.ysiology 


A  ■.oTaACT:  Subjects  were  examined  polygraphically  in  a  darkened,  soundproof  room. 
2.:.Vs,  sUtr.  galvanic,  and  oculomotor  reactions  were  recorded  using  an  eight-channel 
;,.v»r  EEC,  A  combination  of  a  conditioned  audiostimulus  and  light  stimulus  (re- 
orcor.er.t)  was  used.  The  500-cps  audio  stimulus  was  40 — 50  db  above  threshold. 

IV.e  a  .o  .-.  of  both  stimuli  was  three  sec,  with  a  60  sec  interval  between  stimuli. 

Tb.it  -.  i'-r.goment  f-cilitated  a  study  of  the  trace  reaction  and  its  time  factor.  In 
C.  '  the  results  of  this  study,  it  was  stated  that  the  data  did  not  provide 

evx>,t..;«!  of  a  biological  clock  phenomenon  in  any  one  structure  of  the  brain.  The 
dy  of  electrographic  reactions  during  the  formation  of  a  link  between  coupling 

stimuli  was  described  and  the  possible  time  mechanisms  of  the  human  brain  were 
discussed.  Orig,  art.  has:  3  figures.  [CDl 
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CRG:  none 

TITLE:  Analysis  of  information  in  sensory  systems  and  measurement  of  the  EEG  signal- 
noise  ratio 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibemetiki  ( Problems  of  neurocybernetics);  referaty  dokl&dov 
konferentsii*  Rostov-on-Don,  Isd-vo  Rostovskogo  univ.,  1967,  24 

TOPIC  TAGS:  man,  central  nervous  system,  peripheral  nervous  system,  EEG,  signal  noise 
separation,  vision,  audition 

ABSTRACT:  During  investigations  of  electric  responses  of  the  brain  to  afferent 
stimulation,  useful  signals  are  separated  from  noise  by  methods  of  filtration,  storage, 
and  correlation.  However,  it  is  not  enough  just  to  separate  the  signal  from  the  noise. 
To  evaluate  the  work  of  sensory  systems  under  different  physiological  and  pathological 
conditions,  it  is  also  necessary  to  measure  the  signal-noise  ratio.  This  report 
describes  an  apparatus  for  measuring  the  EEG  signal-noiso  ratio  ar.d  some  results 
obtained.  The  experimental  equipment  included  an  electroencephalograph,  a  photophone 
stimulator,  an  apparatus  for  measuring  the  signal-noise  ratio,  and  an  automatic 
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ecording  potentiometer .  The  research  was  conducted  with  healthy  test  subjects  using 
hythmic  light  and  sound  stimuli.  Data  wore  obtained  on  the  dynamics  of  the  signal- 
ioiso  ratio  with  change  of  three  parameters  of  stimulation:  frequency,  intensity,  and 
,ho  impulse  time  lag.  Parameters  were  established  for  light  and  sound  stimuli,  giving 
laximal  and  minimal  values  for  the  signal-noise  ratio.  Information  was  obtained  on 
he  effects  of  masking  and  sensitisation  during  simultaneous  and  sequential  action  of 
:timuli  with  different  modalities.  Under  optimal  conditions  of  adjustment  of  the 
-isual  and  auditory  systems,  the  signal-noise  ratio  reaches  8:10  and  6:7,  respectively: 


AULiCrt:  Zav *yalov ,  A.  V. j  Komissarov,  V.  X. 
CS.G :  none 


T  ITT/3 :  Coadjustability  cf  the  sensitivities  of  the  human  kinesthetic,  visual  and 
auditory  systems 

S OiP.CS :  Vsosoyuanaya  konferentsiya  po  neyrokibometike,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibernotiki  (Problems  of  neurocybernetics) ;  roferaty  dokladov 
konferentsii,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  1967,  46-48 

TOPIC  TAGS:  man,  vision,  audition,  peripheral  nervous  system,  central  nervous  system, 
muscle  stimulation,  correlation  function,  reflex  activity 

ABSTRACT :  Presence  of  tonic  and  diffuse  thalomorcticular  ascending  influences 
presumes  the  existence  of  a  specific  coadjustability  in.  the  activity  of  different 
sensory  systems.  Functional  activity  of  basic  human  analyzers  was  compared  to  detect 
this  coadjustability.  Too  total  quantity  of  minimal  increments  of  perception  over  a 
vide  range  of  strength  increase  of  an  adequate  stimulus  was  used  as  an  index  of 
sensory  system  activity.  Values  of  differential  thresholds  with  different  intensities 
of  initial  stimulation  were  also  taken  into  account.  The  investigation  was  conducted 
with  a  special  kinesthesioaeter ,  an  adaptoneter,  and  an  AU-4  audiometer.  3h  order  to 
find  the  presence,  form,  and  value  of  a  connection  between  the  activity  indices  of 
the  sensory  systems,  the  data  ware  processed  by  a  statistical  method  of  correlation. 
Two  hundred  and  ninety-sight  experiments  were  conducted  on  149  subjects  18  to  25  years 
old.  It  was  found  that  the  total  quantity  of  minimal  increments  of  kinesthetic 
perception  correlated  well  with  the  same  indices  for  visual  and  auditory  perception. 
The  correlation  coefficients  (r)  between  the  compared  values  respectively  equalled: 

+  0,675  (P^LO.Ol)  and  +  0.6l4  (P<C0.0l).  A  connection  (r  «=  +  0.709)  was  found 
between  tho  functional  activity  of  the  kinesthetic  analyzer  and  the  capacity  of  the 
auditory  organ  to  distinguish  sounds  with  a  different  pitch.  Hence  it  follows  that 
high  sensitivity  of  one  sensory  system  is  accompanied  by  high  sensitivity  of  another, 
and  hypos ensitivity  of  one  analyzer  is  accompanied  by  reduced  sensitivity  of  another. 
This  proves  the  existence  of  a  system  which  establishes  a  definite  coadjustability  of 
specific  activity  of  different  afferent  systems.  However,  comparison  of  absolute 
thresholds  of  sensitivity  or  of  thresholds  with  wreak  initial  stimulation  of  different 
analyzers  did  not  reveal  any  correlation  between  tho  compared  indices.  Tho 
thresholds  under  initial  stimulation  of  average  intensity  displayed  a  direct 
correlation.  However ,  the  highest  value  of  union  between  different  thresholds  was 
attained  with  relatively  weak  initial  stimulation.  When  the  sensitivity  of  one 
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analyzer  vas  dotorainsd  on  a  background  of  adequate  stimulation  of  another,  tho 
corralation  between  their  activity  levels  either  sharply  declined  or  disappeared. 
Consequently,  when  the  reflex  interaction  of  sensory  systems  is  strengthened,  their 
initial  eoad.lusteb ility  levels  off.  It  can  be  considered  that  unidirectional 
influences,  directed  to  differont  afferent  systems,  dominate  under  condition.-  of 
relative  rest.  Tnis  also  loads  to  parallelism  in  the  oscillations  of  sensitivity  of 
sensory  apparatuses.  Adequate  stimulation  of  ono  apparatus  causes  phase  end 
multidirectional  influences  which  change  the  stab la  level  of  sensitivity  of  the 
analyzers.  Coadjustability  of  sensitivity  of  the  sensory  systems  can  be  an  important 
mvchanisia  for  coordinating  thoir  activity.  It  apparently  promotes  coordination  of 
the  effectiveness  of  assimilation  of  information  arriving  at  tho  inputs  of  different 
sensory  systems. 
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AUTHCR:  Arshavskiy,  Yu,  X.j  Berkinblit,  M.  V.;  Gel *f and,  I,  M.j 
Xedor-Stepanova,  X.  A.;  Smelyanskaya,  3.  M.;  Xholopov,  A.  V.;  Yakobson,  V.  S. 

I 

OSG :  none 

TITL2:  Background  activity  of  Purkinje's  colls  of  the  cerobollum 

SQIECiS:  Vsosoyuanaya  konforontsiya  po  neyrokiboroetike ,  3d,  Rostov-on-Don,  1967, 
Problemy  neyrokibemctiki  (Froblems  of  neurocybernetics ) ;  referaty  dokladov 
konfarentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  8 

TOPIC  TAGS:  cat,  cerobollvan,  cell  physiology,  neuron,  biopotential 

ABSTRACT:  The  activity  of  Parkin jo's  colls  in  the  anterior  and  paramedian  lobes  and 
in  an  isolated  stria  of  the  cerebellar  cortex  of  a  eat  was  recorded.  The  action 
potentials  were  recorded  on  magnetic  tape,  which' was  then  processod  on  a  digital 
computer.  Histograms  on  tho  distribution  of  intorimpulse  intervals  and  a  postinpulse 
probability  curve  were  constructed.  Tho  nature  of  the  relationship  between  successive 
intervals  was  determined.  Purkinje's  cells  are  characterised  by  a  high  level  of 
background  activity  with  an  average  frequency  of  30-50/soc.  The  histograms  for 
intsrimpulce  intervals  of  different  cells  are  similar  to  each  other,  being 
asymmetrical  curves  with  one  maximum  in  tho  rango  of  10-20  msec.  A  correlation  is 
found  between  the  durations  of  successive  intervals.  The  background  activity  of  a 
furkin je  cell  does  not  change  in  the  course  of  two  to  three  hours  of  recording  of  the 
neuron.  The  activity  of  Puvkin jo 1 s  cells  in  the  anterior  and  paramedian  lobes  has 
similar  characteristics.  The  average  frequency  of  background  activity  of  Purkinje's 
cells  practically  does  not  change  in  the  isolated  stria  of  the  cortex  of  the  anterior 
lobe.  However,  the  histogram  of  interimpulse  intervals  becomes  more  symmetrical, 
mainly  due  to  a  reduced  percentage  of  the  longest  intervals.  The  nature  of  the 
background  activity  of  Purkinje's  cells  will  be  considered  on  the  basis  of  the 
results  obtained. 
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TITLSs  Kcv:  d*ta  on  tho  functional  organization  of  a  reeeptivo  Cl -field  of  a  retina 
and  its  model 

SOIRCE:  AN  SSSJt.  Kauchnyy  sovot  po  komplcksnoy  problems  "Kibornotika".  Voprocy 
bioniki  (fVoblems  of  bionics)  Moscow,  Izd-vo  "Nauka",  196?,  3?-39 

TOPIC  TAGSi  frog,  visual  physiology,  biologic  model,  olectrorotinography,  light 
excitation 

ABS1P ACT:  Roeeptivo  CM-fiol<ls  of  an  isolatod  frog  rotina  wore  studied  by 
olectrorotinogrr.n  methods  to  determine  the  depondence  of  impulse  responses  of  a 
ganglionic  Kl-cell  on  tho  area  and  intensity  of  a  light  stimulus*  It  v-as  found  that 
vith  low  light  intensities,  the  number  of  impulses  in  tho  rosponsd  grows  with  increase 
of  stimulus  area.  With  modiun  light  intensities,  the  response  first  Increases  with 
increase  of  stimulus  area;  but,  further  increase  of  the  area  loads  to  a  decreased 
response*  With  high  light  intensities  and  increased  stimulus  area,  tho  response 
decreases  immediately.  The  same  typo  of  dependence  was  found  in  similar  oxpcrir.onts 
on  human  subjects.  Thus,  tho  functional  organization  of  the  field  is  determined  by 
the  level  of  tho  acting  signal.  With  low  signal  levels  tho  retina  vorks  as  a  self- 
adjusting  spatial  filter  of  low  frequencies,  and  with  high  signal  levols  tho  retina 
works  as  a  self-adjusting  filter  of  high  frequencies.  Inhibition  appears  not  only 
with  stimulation  of  the  peripheral  field  receptors,  but  also  appears  over  the  entire 
field  and  is  only  more  markedly  expressed  »t  tho  periphery.  This  is  confirmed  by 
experiments  in  which  s  band  of  light  vas  passed  Across  s  receptive  field  at  different 
speeds.  Tho  results  were  paradoxical.  The  higher  the  spoed,  the  smaller  tho  number 
of  impulses  in  the  response  and  the  longer  the  latent  period.  If  tho  res  pons  o  is 
determined  by  simple  summation,  then  the  results  should  be  just  tho  opposite.  This 
fact  and  literature  data  indicate  that  the  rate  of  growth  (time  constants)  of  the 
excitation  and  inhibition  processes  are  different.  A  hypothesis  on  the  functional 
organization  of  a  receptive  field  is  proposed  based  on  the  intor relations  of  the 
excitation  and  inhibition  processes  in  time  and  space.  The  hypothesis  statos  that 
tho  functional  organization  of  •  retina  receptive  fiold  is  determined  only  by  the 
light  intensity  falling  on  •  given  section  of  the  retina,  is  not  preformed  ahoad  of 
time,  but  is  formod  in  the  course  of  light  stimulus  action.  Limited  summation  zones 
are  related  to  the  apponrance  of  an  inhibiting  process  which  is  more  markedly 
expressed  at  the  field  poriphery.  The  signal  is  transmitted  from  tho  field  by  tho 
nunber  of  impulses  in  the  ON-rcsponso.  It  vas  also  found  in  the  cle c tr or c tin "'^r? r  1 
that  tho  rxiplitudes  of  tho  negative  botn-vrave  and  positive  alpha-rave  both  display 
tho  sane  dependence  on  area  and  intensity  of  the  light  stimulus.  Cn  tho  basis  c-f 
study  data  an  alectronio  model  of  a  retina  was  constructed  consisting  of  passive 
•laments  which  include  photodiodes,  ssmiconduetor  diodes,  resistors  and  condensers. 

The  following  operations  oan  be  performed  by  the  retina  model*  adaptation,  time  and 
spatial  changes  with  light  intensity  change,  delta  modulation,  and  discrimination  of 
image  contours.  At  low  light  intensities,  the  rotina  model  Operates  as  a  spatial 
filter  of  low  freqoenoleo,  and  at  high  frequencies  it  operates  as  a  spatial  filter  of 
high  frequencies. 
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AUTHOR i  Bogdanov,  0.  V, 

CRG :  none 

TlTI^s  Davelopnent  of  feedback  and  a  cyclic  rhythm  of  excitation  in  chicken 
c.T.bryogenosis 

S0U.’.Cj2:  Vsesoyuanaya  konferentsiya  po  noyrokibernetike,  3d,  Rostov-on-Don,  196?, 
Problery  neyrckibcrnetiki  (Problems  of  neurocybcrnoticsjj  referaty  dokladov 
konferentaii.  Rostov-on-Don,  Isd-vo  Rostovskogo  vrniv.,  1967,  13~l4 

4 

TOPIC  TAGS:  embryology,  brain,  neuron,  chicken,  cloctrophysiology 

ABSTRACT:  Comparison  of  the  development  of  electric  activity  in  the  brain  of  the 
chicken  embryo  with  the  development  of  movements  indicates  that  the  penetration  of 
afferent  information  from  the  kinesthetic  apparatus  about  a  completed  movement  appears 
at  a  definite  period  of  eir.br  yogenesis ,  when  the  central  structures  themselves  still  do 
not  actively  influence  performance  of  a  motor  act.*  This  period  should  bp  considered 
the  formation  phase  of  a  feedback  mechanism  for  signalling  completed  movements.  A 
second  phase,  that  of  control  and  correction  (according  to  Bornshteyn)  or  of 
sanctioning  (according  to  Anokhin),  appears  later  when  the  neurons  of  the  central 
nervous  formations  are  formed  cytoiogically  and  intranuclear  and  internuclear 
connections  of  the  central  nervous  system  are  established.  Ballok  (195?),  Polyakov' 
(19o6),  Grashehenkov  and  La  hash  (1964),  Bornshteyn  (1966),  and  Bccles  (1966) 
established  the  loop  structure  of  central  nervous  system  functioning  as  a  continuous 
cyclical  process.  The  present  experiments,  with  an eni ration  of  the  embryo  head  and 
sudden  afferent  transmission  into  the  central  neural  formations,  show  that  there  are 
soparate  sections  of  the  brain  which  have  a  longlasting  automatism  indicated  by 
indices  of  electric  activity.  It  must  be  assumed  in  this  csss  that  strong  afferent  ' 
stimulation  leads  to  excitation  of  separate  neuron  groups  resistant  to  anemia,  • 
takes  place  in  a  closed  loop  within  the  given  structure.  . 
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AUTHOR:  Ch ichvarina ,  N,  A* 5  Dudkina,  H.  A.;  Yarcrr.anko,  U.  G. 

ORGi  none 

TITLE:  Algorithms  for  decision  making  in  a  problem  situation 

SOURCE 1  Vseaoyusnaya  konferontsiya  po  noyrokibernetiko ,  3d,  Rostov-on-Don,  1967. 
Rroblomy  noyrokibomotiki  (ft-obloms  of  nourocybernetics);  ref era ty  dokladov 
konfsrentsii.  Rostov-on-Don,  Isd-vo  Rostovskogo  univ.,  1967,  161 

TOPIC  TAOS:  ret,  algorithm,  conditioned  roflex 

ABSTRACT:  limitations  appliod  to  an  information  situation  have  groat  significance 
for  tho  development  of  behavior  algorithms.  These  limitations  can  bo  represented  in 
the  form  of  a  list  and  prosented  in  a  table,  where  each  information  situation  has  a 
corresponding  set  of  limitations  and  an  algorithm  which  solves  problems  in  this 
situation.  The  purpose  of  the  investigation  was  to  develop  algorithms  in  rats  for 
decision  asking  in  an  information  situation.  Tho  initial  situation  was  represented 
in  the  font  of  a  word  In  a  givon  alphabet  composed  of  signals  such  as  light  or 
whistling.  A  word  in  the  alphabet  was  represented  by  a  complex  stimulus  of  three 
letters  (signals).  A  system  of  substitutions  existed  which  enabled  passing  from  one 
word  to  another.  The  substitutions  wero  preliminarily  developed  in  the  form  of  chain 
conditioned  reflexes  of  three  links.  Each  element  of  the  complex  stimulus  was 
preliminarily  extinguished.  The  problom  consisted  of  the  recombination  of 
substitutions  during  transition  from  one  work  (the  complex  stimulus),  which  had  not 
been  presented  previously,  into  another  wor^  for  which  a  reflex  had  already  beon 
developed.  Each  original  link  of  the  subst.  t  utions  appeared  as  letters  for  tho 
initial  situation  (word). 
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CRG:  none 

TITUS:  Algorithms  for  rat  behavior  in  probability  conditions  of  reinforcement 

SOURCE:  Vaesoyuznaya  konferontsiya  po  neyrokibernotike,  3d,  Rostov-on-Ron,  1967 . 
Problomy  noyrokibomotiki  ( Problems  of  neurocybernetics);  ref  era  ty  dokladov 
konferentsli.  Rostov-on-Don,  Isd-vo  Rostovskogo  univ.,  196?,  161-162 

TOPIC  TAGS:  rat,  behavior  pattern,  algorithm,  probability,  conditioned  reflex, 
learning  process 

ABSTRACT:  Different  stages  in  the  formation  of  intermediate  systems  of  roflexes 
based  on  probability  rolnforeoment  aro  very  important  in  investigating  the  process  of 
decision  making  in  dynamic  information  situations.  Cortaln  algorithms  were  developed 
for  docislon  making,  learning,  and  self  looming,  in  relation  to  probability 
relnforeement  of  different  types  at  various  stages  of  devolopmont  of  complex  systems 
of  conditioned  reflexes  in  rats.  It  was  found  that  the  addition  of  a  new  link  in  a 
ohaln  of  conditioned  reflexos  in  an  environment  during  reinforcement  with  probability 
equal  to  tvo-thlrds  leads  to  step  changes  in  behavior.  First  thore  is  a  system  of 
actions  which  makoa  it  possible  to  solve  the  problem  without  errors,  and  then  a 
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period  sots  in  charactorizod  by  &  largo  percent  of  errors.  During  reinforcement  with 
probability  equal  :o  th.  ea-quartore  there  is  cyclic  testing  of  reinforcement  carried 
out  both  in  the  presence  of  a  signal  and  without  it. 


AUTHOR:  Bolyatovskiy,  V.  A. 

CRG :  nono 

T1TLG:  Dynamic  processes  in  the  curved  cochlea  of  an  auditory  organ 

SOURCE:  Vcosoyuonaya  konferentsiya  po  ncyrokibernetika ,  3d,  Rostov-on-Don,  lSo?. 
Problcmy  r.curokibernotiki  (Problems  of  ncurocybcrnotics) ;  rofers.ty  dokladov 
konferontsii.  Rostov-on-Don,  Isd-vo  Rostovskogo  univ.,  19^7,  37-3S 

TOPIC  TAGS:  audition,  neuron,  mathematic  model 

ABSTRACT:  Too  projection  on  a  vortical  piano  of  a  cochlea  membrane  of  an  auditory 
receptor  is  described  by  equations  for  a  hyperbolic  spiral  p  -  d.  / O  +  p0 ,  where 
CD0<(L)<  Equations  for  thrco-dir.ensional  spiral.^  aro  described  by  spherical 

coordinates  p  =  p  .iQ1).  A  differential  equation  in  partial  derivatives  is  examined 
which  describes  the  process  of  movement  of  the  perilymph  in  the  canals  of  a  curved 
cochlea.  Solution  of  this  equation  is  proposed  in  the  form  of  pressure  distributions. 
The  deformations  of  tho  tectorial  and  basilar  mor.brar.es  voro  found.  As  a  result  of 
differences  in  tho  mechanical  properties  and  structure  of  tho  membranes,  tho 
difference  in  distancos  between  them  is  &  z(x,y)  »  F(1,CD ,  x,  y),  where  I  and  a),  the 
intonsity  and  frequency  of  tho  acting  stimulus,  hav*  varying  values.  Due  to  this,  tho 
zone  of  deformation  of  the  storeocilia  decreases.  '  .a  sharpening  of  selectivity  and 
the  narrowing  of  tho  receptive  zone  of  tho  first  r  :uron  can  bo  connected  with  the 
mechanics  of  the  membranes  of  tho  cochloal  passage.  7uv  for..-,  of  tho  cochlea  with 
increasing  curvature  along  its  length  can  bo  connected  with  normalization  of  tho 
amplitudes  of  deformation  of  tho  storeocilia  under  action  of  signals  of  a  different 
frequency  and  with  compensation  of  the  weight  of  tho  r.cmbranos  under  perception  of 
small  signal  amplitudes.  Excitation  of  the  stereocilia  of  tho  hair  colls  in  movement 
was  examined.  The  deflection  angle  of  stereocilia  is  maximal  in  a  small  zone  of 
deformations  of  the  basilar  membrane  and  has  a  different  value  for  receptor  cells  of 
different  rows.  Calculation  of  the  excitation  of  hair  cells  under  action  of  signals 
of  different  intensity  demonstrates  that  the  excitation  zone  of  stereocilia  expands 
with  incroaso  of  I.  Models  of  a  possible  transformation  on  tho  level  of  receptor 
cells  wore  examined.  Tho  deflection  of  stereccilia  ([>  loads  to  change  in  the  internal 
potential  and  in  cell  u,=k^“d.u.  The  internal  potential  of  the  hair  colls  is 
transformed  to  the  rhythmicity  of  the  spiral  ganglion  neurons.  Consequently 
mathematical  models  of  such  a  transformation  aro  proposed,  Tho  variable  veluo  for  tho 
neuron  threshold,  determined  by  its  energy  balance,  leads  to  spontaneous  activity 
(floating  zero).  At  the  same  time  the  rhythmic  neuron  discharges  induced  by  tho 
stimulus  are  coordinated  with  tho  dynamics  of  tho  cochlcal  processes.  Simplified 
models  of  dynamic  processes  in  a  cross-section  of  the  cochlea  are  examined. 
Transitional  procosses  for  sections  of  the  basilar  and  tectorial  tier.brar.es  wore 
calculated  and  the  function  £  z=F(x,  t),  describing  change  in  tho  distance  between 
membranes,  was  determined.  It  was  established  that  certain  psychophysical 
characteristics  of  hearing  can  be  explained  by  transitional  processes  in  tho  receptor. 
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T1TIS:  ik/nanies  of  charge  in  tho  b- 
stimulaticn  in  the  contor  ar.i  on  tho 


--vo  under  tho  cffoct  of  rhythmic  light 
periphery  of  tho  cat  retina 


Sa?.CSs  Vsosoyusnaya  konferontsiya  po  r.cyroldbcmotike,  3d.  Rostov-on-Don,  19S7. 
rrcblosy  neyrokibornotiki  ( Problems  of  ncurceybcrnotics);  roforaty  dokladov 
konforontsii.  Rostov -on-Don,  Xzd-vc  Esstovskogo  univ . ,  1967*  156 

TOPIC  TASS:  cat,  visual  perception,  eloctrorotinojraphy 

ABSTRACT:  The  b-aavo  of  the  eloctrorctinogran  -.ns  chcren  as  an  index  of  tho 
functional  state  of  tho  rotina,  as  reflecting  the  work  of  tho  bipolars.  3-vavcs  wore 
rocordod  from  internal  nucloar  layers  of  tho  rotina  with  the  position  coordinates  of 
the  nicroelcctrodo  doteminod  by  an  ophthalmoscope.  Tho  exporinonts  voro  performed 
on  cats  anesthetized  with  sodium  amytal,  vising  a  bright  flashing  light  as  tho 
stimulus.  Tha  experiments  ware  conducted  during  adaptation  to  darkness  and  during 
different  levels  of  light  adaptation, _  Tho  amplitude  of  tho  b-vava  during  a  single 
light  stimulation  was  accopted  as  100^,  and  tho  dynamics  of  change  in  tho  b-vavo  wore 
studied  in  relation  to  the  frequency  of  the  flashing  light.  Prolonged  rhythmic 
stimulation  of  the  retina  was  accompanied  by  change  in  its  constant  potential 
synchronized  with  change  in  b-wave  amplitude.  Polarisation  of  tho  retina  with  a 
constant  current  led  to  change  in  b-wavo  amplitudes  for  a  single  stimulation  similar 
to  tho  effect  of  rhythmic  light  stimulation.  Bie  similarity  is  complete,  but  only 
for  the  state  of  adaptation  to  darkness.  Baring  light  adaptation  the  effect  of  the 
constant  current  is  more  complex.  Thus  the  data  obtained  indicate  the  presence  of 
nultichaxmoling  on  the  level  of  the  retina  in  the  organisation  of  the  visual  analyzer. 
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TITLE:  Statistical  characteristics  of  images  as  indications  of  forms 

SOUR  CL*:  AK  S3S?..  Nauchnyy  sovet  po  kompleksnoy  problene  "Kibemetika".  Voprosy 
bioniki  (Problems  of  bionics)  Uoscor,  Izd-vo  ’TJauka”,  1967,  118-124 

TOPIC  TAGS:  statistics,  statistic  analysis,  computer,  computer  application 

ABSTRACT:  Research  by  various  scientists  in  the  field  of  distinguishing  textures  by 
statistical  analysis  is  reviewed.  Bees'  ability  to  distinguish  textures  synthesized 
into  statistical  patterns  by  computers  was  studied  by  Yu.  S.  Nedochetova,  H.  P. 
Soloshshenko,  L.  I.  Frantsevich,  and  I.  I.  Shalinov  ( 1967.  Krazlicheniyu  nasekosyai 
raschlencnriosti  kenturov  figur.  Hast.  sb).  The  necessity  for  several  parameters 
(rather  than  a  single  one)  to  make  a  meaningful  texture  classification  -is  mentioned, 
as  are  tho  methods  of  calculating  surfaces  by  IT.  A.  Ayzerman,  E.  II.  Braverman,  and 
l.  I.  Fozonoer  “eoretchcckiye  osnovy  metoda  potentsial 'nykh  funktsiy  v 

zadache  ob  obuchcnii  avtonatov  razdeleniyu  vkhodnykh  situatsiy  na  klassy.  - 
Avtonatiki  i  teiemekhanika,  25*  No.  6)  and  G.  Sebastian  (1965.  Protsessy  prinyutiyo, 
resheniv  pri  rasposnavanii  obrasov.  Kiev).  The  work  of  D.  S.  Lebedev  and 
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1.  I.  Tsukkcrmrin  (1^)65.  Tclevidoniye  teoriya  inforaatsii.  7.1*  -  L.)  on  the  statistics 
of  Va'lt^rr;  a  visual  systc.T.i  is  discussed  briefly.  The  use  of  n-graiM  and  difficulties 
pros. -riled  v;  I  th  the  increase  of  n  are  :  rted.  The  results  of  experiments  on  the 
|*j j '• : ol ogv  of  rniuul  vision  by  D.  h.  hubol  and  T.  H.  V/iesel  ( 1959 »  Receptive  fields 
of  i nyl o  r our ones  in  the  cats  striate  cortex.  -  J.  Phiniol.,  148)  are  nontionefi.  The 
work  ef  1,  S.  G^r'yr.n  end  I,  1.  Tsukkerman  (1966.  Easpoznavsniye  izobrazheniy  po  ikh 
s la i s ti ei  1  rj r i ;:i  avoystvam.  -  Tclrhnika  kino  i  tolevideniya,  Ho.  2)  using  conputers  and 
television  equipment  to  classify  soil  images  is  discussed.  The  results  of  psycho- 
physiclog:  cal  experiments  (using  tachyctolic  measurements),  on  distinguishing 
textures  according  to  threahhoi.de  of  differentiation  artificially  established  by 
computer  are  presented.  Orig.  art.  has:  6  figures. 
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TITLE:  Two  states  of  the  rabbit  visual  cortex  —  two  sub processes  in  hue 

electrocorticogram 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  1967. 
Froblemy  noyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ, ,  1967,  35-36 

TOPIC  TAGS:  rabbit,  cerebral  cortex,  electrocorticogram,  neuron,  visual  perception, 
anesthesia,  biopotential 

ABSTRACT :  It  was  previously  demonstrated  l&rinyavichyus,  Gutman,  1966)  by  analysis  of 
or.o-dir.ensional  distribution  that  electrocorticogram  potentials  recorded  with  a  tine 
constant  of  approximately  two  seconds  assume  two  predominant  values,  differing  by  0.5 
mv.  Next  (Grinyavichyus ,  Gutman,  196?)  it  was  ascertained  that  the  more  extreme 
values  of  the  high  frequency  part  of  the  electrocorticogram  match  the  more  positive  of 
these  two  values.  Consequently  the  electrocorticogram  is  examined  as  a  set  of  two 
subprocesses,  intermittent  in  time,  with  various  mean  values  of  potentials  and  with 
high  frequency  components.  During  a  pharmacological  experiment,  if  the  following 
occur:  a)  the  number  of  extremes  increases  together  with  the  degree  of  cortex 
excitation  (Kitskis,  1966);  b)  the  number  of  neuron  spikes  of  the  visual  cortex  also 
increases  to  the  same  degree  as  the  number  of  extremes  (Milyukas,  i960);  c)  spike 
activity  is  higher  with  positive  values  of  the  potential;  and,  d)  during  deep 
anesthesia  a  negativo  subprocess  predominates  which  upon  waking  is  increasingly 
superseded  by  a  positive  one;  then.it  c&n  be  considered  that  a  more  awakened  state  of 
the  cortex  corresponds  to  a  ’’plus"  subprocess  (a  greater  frequency  of  neuron 
responses)  and  a  more  inhibited  state  corresponds  to  a  "minus"  subproeess.  The 
general  state  of  the  cortex  is  determined  to  some  extent  by  the  probabilities  of 
transitions  from  "plus"  to  "minus"  and  vice  versa. 
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TITLE:  Investigation  of  algorithms  for  the  formation  of  systems  of  defense  reflexes 
in  rabbits 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Eostov-On-Don,  196?. 
Rroblemy  neyrokibernetiki  (Problems  of  nourocyberneties);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-^vo  Rostovs kogo  univ.,  1967,  51-52 

TOPIC  TAGS:  rabbit,  algorithm,  reflex  activity,  blood  pressure 

ABSTRACT:  In  this  study,  miles  for  tho  development  of  defense  reflex  systems  were 
worked  out  -which  indicate  substantial  differences  in  the  algorithms  of  different 
systems.  In  experiments  on  rabbits  it  was  attempted  to  induce  development  of  a 
hypertensive  state  analogous  to  a  state  that  had  been  obtained  in  dogs.  A  system  of 
defense  reflexes  was  developed  and  strong  stimuli  were  applied;  then,  strong  stimuli 
were  excluded  from  the  experiments  and  conditioned  stimuli  were  repeatedly  applied. 
Under  these  conditions,  clearly  expressed  hypertension  and  switching  from  a  certain 
system  of  reflexes  to  a  pathological  system  of  reflexes  could  not  be  induced. 

Instead,  these  conditions  usually  led  to  the  appearance  of  a  clearly  expressed 
neurotic  condition  in  the  dogs  and  to  the  development  of  pathological  systems  of 
conditioned  reflexes  in  the  rabbits.  These  facts  indicate  that  in  rabbits  there  is 
a  substantial  difference  in  the  organization  of  algorithms  for  tho  formation  of 
reflex  defense  systems  both  in  the  normal  state  and  under  conditions  connected  with 
the  appearance  of  negative  emotions.  It  was  also  found  that  the  describ-d  sequence 
of  applied  stimuli  acting  on  higher  nervous  activity  in  rabbits  does  not  load  to  high 
level  changes  of  brain  work  algorithms,  and  thus  pathological  programs  for  tho 
regulation  of  blood  pressure  levels  do  not  appear.  The  facts  indicated  arc  also 
examined  from  the  viewpoint  of  features  of  information  processing  in  tho  brains  of 
rodents . 
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TITLE.  Certain  general  principles  of  chemoreception  as  illustrated  by  the  odor 

perception  mechanism  1 

$ 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika". 

Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967,  i 
27-30 


TOPIC  TAGS:  olfaction,  animal  physiology,  esterase,  acetylcholine,  cholinesterase 

ABSTRACT:  In  view  of  the  various  theories  proposed  to  explain  the  olfactory 
receptor  process,  the  authors  attempted  to  determine  whether  it  is  a  chemoreceptor 
process.  Morphophysiological  studies  were  conducted  on  fish  and  frogs  to  determine 
olfactory  receptor  function.  The  electric  activity  of  the  mitral  cells  of  the  olfactory 
bulbs  in  frogs  and  biocurrents  in  the  olfactory  nerves  in  fish  were  measured,  and 
histochemical  methods  were  used  in  determining  esterase  and  cholinesterase 
activity  of  the  mucosa.  Introduction  of  acetylcholine  to  the  olfactory  mucosa 
increased  the  bioelectric  activity  of  the  olfactory  bulbs  and  nerves,  just  as  the 
action  of  an  odoriferous  material  did.  The  same  enzyme  activity  distribution  was 
also  effected--the  specific  cholinesterase  in  the  hairs  and  adjacent  cells,  and  the 
nonspecific  esterase  in  the  olfactory  epithelia  and  especially  in  the  apical  parts  of 
the  sustentacular  cells  were  activated.  Application  of  eserine  inactivated 
cholinesterase  and  reduced  esterase  activity.  Thus  the  acetylcholine -cholinesterase 
mechanism  is  involved  in  the  smell-perception  mechanism.  Olfactory  reception  is 
exterochemoreception.  Specialization  (development  of  a  covering  layer  which  comes 
in  direct  contact  with  the  odor-producing  material)  has  changed  the  structure  of  the 
receptors  but  they  function  in  generally  the  same  manner  as  chemoreceptors.  The 
stimulus  (the  contact  between  the  structure  and  the  odoriferous  material)  determines 
the  amount  of  mediator  (acetylcholine)  given  off,  which  in  turn  controls  the 
generation  of  a  potential  and  discrete  impulse  of  a  given  frequency,  forwarding  the 
information  to  the  central  nervous  system.  The  authors  conclude  the  observed 
principles  of  chemoreceptor  functioning  can  be  used  in  modeling  and  construction  of 
appropriate  data  units. 


-  45 


••I*  i*  *' 


y?. 

A U i  d  DR :  Kastelyancts ,  N.  £. 

CKG ;  non© 

TITLb :  Tho  inhibiting  interaction  of  sections  inside  the  retinal  receptive  field  as 
•  mechanists  of  trace  masking 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3b,  Rostov-on-Don,  ljo?. 
Problony  neyrokibornetiki  (Problems  of  nourocyberneties);  roferuty  dokladov 
konferentsii.  Rostov-on-Don,  Iid-vo  Rostovs kogo  univ.,  196?,  ?l-?2 

TOPIC  TAGS:  frog,  visual  perception 

ABSTRACT:  Receptive  "off"  fields  of  the  frog  retina  were  investigated  by  projecting 
two  black  stimuli  on  adjacent  sections  in  the  center  of  the  retina  receptive  field 
and  varying  the  inter impulse  interval  from  0-2k0  msec.  Simultaneous  presentation  of 
both  stimuli  at  first  gave  a  response  lower  than  the  combined  responses  resulting 
from  separate  presentations.  When  the  interval  was  increased  to  10-20  msec,  the 
reverse  occurred.  Further  increase  of  the  interval  increased  the  total  of  separate 
presentations.  The  decroaso  at  10-20  msec  in  the  response  to  separate  presentations 
and  its  subsequent  Increase  with  prolongation  of  the  interimpulse  interval  reflect  tho 
development  in  time  of  an  inhibiting  influence  vhioh  sections  of  the  field,  excited 
by  the  simultaneous  presentation,  adjacent  sections.  This  influence  appears 
immediately  upon  the  first  simultaneous  presentation,  attains  a  maximum  at  10-20  msec, 
and  lasts  for  more  than  200  msec.  The  presence  of  such  amplitude-time  characteristics 
of  the  effect  of  a  masking  stimulus  on  the  perception  of  a  subsequent  stimulus  by  the 
human  visual  system  is  well  known.  It  appears  that  the  trace  masking  effect  is 
caused  by  the  inhibiting  influence  which  one  excited  section  exerts  on  adjacent 
factions.  In  the  center  of  the  receptive  field. 
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TITLE:  Binocular  interaction  on  the  levels  of  the  lateral  geniculate  body  and  of  tho 
cortex  of  the  visual  analyzer  of  the  cat 

S0URCS:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967. 
Problomy  neyrokibemotikl  (Problems  of  neurocybernotics ) ;  ref era ty  dokladov 
konferentsii.  P-ostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  75~?6 


TOPIC  TAGS:  cat,  visual  signal,  biopotential 

ABSTRACT:  Morphological  and  physiological  data  on  the  multi-channel  conductivity 
primary  afferent  information  in  the  visual  analyzer  (Lyubimov,  196k)  indicate 
convergence  of  the  two  channels  connecting  both  eyes  at  the  level  of  tho  lateral 
geniculate  body  and  both  lateral  geniculate  bodies  at  the  level  of  the  cortex.  In® 
hypothesis  on  the  binocular  summation  of  visual  signals,  which  is  linked  with  increase 
in  tho  resolving  capacity  and  reliability  of  the  visual  analyser,  was  tested,  wa 
relationships  plotted  for  each  eyo  of  amplitude  of  the  induced  potential  to  the 
bri»htnoss  and  duration  of  the  stimulus  have  a  relay  character.  In  accordance  with 
the^hypo thesis ,  the  amplitude  of  the  induced  potential  was  calculated  under  conditions 


-  46  - 


I 


of  binocular  interaction  and  tested  in  the  experiment.  The  characteristics  were  read 
under  conditions  of  diffuso  (10°  to  20°)  and  local  (1°  and  less)  photostimulation ,  and 
also  undor  conditions  of  eleotrio  stimulation  of  an  unanosthetiaed  eat*  /Abstracter* a 
note:  The  original  does  not  indicate  whether  the  hypothesis  was  verified  or  not*/ 
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TITUS:  Experimental  study  of  fora  recognition  principles 

SOURCE:  All  SSSH.  Nauchnyy  sovet  po  konploksnoy  problems  "Kibornotika 11 .  Voprosy 
bioniki  (Problems  of  bionics)  Hoseoxr,  Izd-vo  "Nauka",  1967,  kj-k? 

TOPIC  TAGS:  monkey,  fora  recognition,  visual  perception,  learning* process 

ABSTRACT:  Experiments  ware  staged  on  a  5  yr  old  female  groen  marmoset  monkey  and  a 

7  yr  old  male  baboon  to  study  the  searching  processes  involved  in  solving  fora 
recognition  problems «  Essentially,  the  question  was  vhothor  any  special  characteris¬ 
tics  of  tho  form  were  used  in  the  recognition  process.  The  animals  were  shown  a 
group  of  eight  pictures  dopicting  circles  with  a  loop  attached  at  different  points 

of  tho  figure;  a  ninth  circle  had  no  loop.  A  device  representing  a  box  divided  into 

8  sections  with  movable  doors  was  used  to  display  tho  pictures  at  random.  Ctnly  two 
sections  of  tho  box  were  used.  First,  a  positive  conditioned  reflex  was  developed  to 
a  circle  with  a  loop  at  tho  uppor  part  of  the  figures.  When  the  animal  learned  to 
open  tho  correct  door,  tho  reflox  was  reinforced  with  food.  Then  the  animal  had  to 
differentiate  between  a  circlo  with  a  loop  and  a  circle  without  a  loop.  In  later 
experiments  tho  position  of  the  loop  on  the  figure  was  changed,  but  tho  animals  had 
littlo  difficulty  in  solving  the  problems,  Tho  solving  process  can  bo  divided  into 
three  stages,  hi  the  first  stage  the  animal  adjusts  to  experimental  conditions  and 
responds  to  tho  sound  of  the  door  opening  rather  than  the  picture.  The  animals 
oponed  tho  correct  door  with  the  same  frequency  as  they  opened  the  wrong  door.  In 
the  second  stage  tho  animal  begins  to  differentiate  between  the  stimuli.  As  the 
animal  approaches  the  pictures,  it  looks  at  both  pictures  for  a  long  time  and  then 
opens  tho  correct  door.  Tho  third  stage  is  divided  into  several  substages  and 
involves  problem  solving  under  more  difficult  conditions.  The  animal  has  to  separate 
the  essential  characteristic  and  abstract  it  from  an  increasing  number  of  inessential 
characteristics.  During  this  period,  as  in  the  first  period,  the  animal  runs  to  the 
box  at  the  sound  of  the  door  opening  without  looking  at  tho  pictures.  But,  now 
blowing  tho  algorithm  of  solving  tho  problem  the  animal  upon  approaching  the  box 
immediately  makes  tho  correct  ehoico.  In  the  second,  third  and  fourth  experimental 
scries  othor  geometric  figures  with  and  without  loops  wore  used  successfully.  Tno 
animals  recognized  tho  new  forma  on  the  basis  of  the  essential  character is  tic— tho 
proscnco  or  nbscnco  of  tho  loop.  Only  the  qualitative  aspects  of  the  results  wore 
considered  in  this  study.  Probably  a  mathomatic  analysis  of  the  experimental  data 
would  clarify  some  of  tho  quantitative  regularities  which  lie  at  the  basis  of  the 
form  recognition  process,  Orig.  art.  has:  5  figures. 
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TITISi  Determination  of  fish  sensitivity  to  some  chemical  substances 

SOimC'S:  AN  SSS.H.  Nauchnyy  sovot  po  kompleksnoy  problems  "Kibomotika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  lnd-vo  "Uauka",  1967#  79-81 

TOPIC  TAGS:  fish  chemical  detection,  gustation,  olfaction 

ABSTRACT:  Chemorecoption  plays  an  important  role  in  the  food  procuring  and  defense 
reactions  of  many  fish.  The  present  study  investigated  the  sensitivity  of  nine 
species  of  fish  to  different  chemical  substances  of  a  biological  and  nonbiological 
nature.  Sensitivity  was  determined  by  a  cardiographical  method  based  on  change  of 
heart  rhythmioity  under  the  action  of  external  chemical  substance  stimuli.  The  heart 
beat  rate  was  recorded  with  an  electrophysiological  device  consisting  of  an 
amplifying  unit  and  an  oscillograph.  The  fish  were  placed  into  a  water  filled  vosscl 
standing  inside  a  screened  box.  An  electrode  was  inserted  into  the  body  of  the  fish 
near  the  heart.  Chango  of  heart  boat  was  observed  on  tho  oscillograph.  Chemical 
substances  were  Introduced  into  the  water  at  the  same  place  so  that  the  fish  could 
not  see  the  experimenter.  Findings  show  that  tho  crucian  carp  and  the  common  carp 

can  doteet  acetic  acid  in  a  concentration  of  2  x  10~^  rag/l  and  ammonia  in  a 
concentration  of  2  x  10**5  mg/l.  Roach  fish  and  groundling  fish  can  doteet  an 
extract  prepared  from  moths  In  a  concentration  of  1:2000  and  the  golden  shiner  can 
detect  it  in  a  concentration  of  1:1500.  Olfactory  perception  of  the  investigated 
fish  plays  a  definite  role  in  finding  food  at  close  distances.  For  example,  the  carp 
detects  an  attracting  solution  in  the  first  15  sec. at  a  distance  of  1-3  cm.  Speed 
and  distance  of  detection  apparently  depend  on  the  propagation  rate  of  the  substance 
In  the  water.  Qa  the  basis  of  study  and  literature  data  on  chemorecoption  of  fish, 
it  is  noted  that  tasta  senaltlvlty  Is  Just 'as  high  ae  olfactory  sensitivity. 


! 

I 


•  48  - 


f  AUTHOR;  Maksimehuk,  G,  G.;  Spivachenko ,  D.  L. ;  Kuznetsov,.  S.  A. 


ORG;  none  | 

I  "  I 

t  TITLE:  Eleetrophys iological  investigation  of  a  mechanoreceptor  under  adequate  <  | 

stimulation  § 

:  £ 

SOUriCt.;  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on— Ebn ,  1967.  | 

Problamy  neyrokibernotiki  (Problems  of  neurocybernetics);  reforaty  dokladov  I 

konferentsii.  Rostov -on-Don,  Izd-vo  Rostpvskogo  univ. ,  1967,  89**9Q  8 

TOPIC  TAGS;  animal,  neuron,  muscle  stimulation,  biopotential  I 

ABSTRACT:  The  electric  activity  of  slowly  and  rapidly  adapting  neurons  of  isolated  1 
receptor  formations  from  the  second  and  third  ventral  segments  of  the  crayfish  was  f 
I  investigated  under  mechanical  influence  on  the  corresponding  receptor  muscles.  p 

Various  stimuli  wore  applied  with  a  spocial  device  (Spivachenko,  Haksimchuk,  1965).  g 
The  fundamental  principles  of  the  electric  activity  of  the  receptor  cell  are  f 

manifested  in  the  form  of  unusual  hysteresis  of  the  intensity  of  electric  pulsation  .  f 
in  response  to  the  active  and  passive  phases  of  mechanical  influence.  Certain  f 

t  features  of  the  electric  activity  of  slowly  and  rapidly  adapting  neurons  under  i 

different  forms  of  stretching  of  the  corresponding  receptor  muscles  were  identified.  . 

It  is  supposed  that  the  mechanical  properties  of  the  receptor  muscles  themselves  are 
responsible  to  a  specific:  degree  for  this  manifestation  of  electric  activity. 

Apparently  the  properties  of  dendrites  of  corresponjiing  neurons  also  play  a  role  in 
determining  the  nature  of  the  impulse  aotivity  of  receptor  cells  during  mechanical 
stimulation. 
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TITLE:  Some  statistical  characteristics  of  electric  aotivity  of  the  sense  organs  of 
the  lateral  line  system  of  fish 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problems  "Kibometlka".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967,  130-136 
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distribution 

a3ST?.ACT:  The  threshold  of  the  sense  organs  of  the  lateral  line  system  of  fish  is 
very  low  when  stimulated  by  low  frequency  vibrations ,  and  at  tho  same  time  there 
sense  organs  are  characterized  by  high  spontaneous  activity.  As  long  as  spontaneous 
activity  Is  a  form  of  fluctuation  in  the  roeeptor  system  and  determines  the  threshold 
value ,  these  two  characteristics  of  tho  lateral  lino  system  are  mutually  exclusive. 

To  elucidate  the  contradictory  nature  of  the  data,  the  bioelectric  activity  of  tho 
sonso  organs  of  the  lateral  line  system  was  investigated  3.,  nine  species  of  fish 
(soo  Fig.  2).  A  devioe  for  producing  low  frequency  oscillations  in  the  water  consisted 
of  an  electromagnet  and  a  closed  air  system  (see  Fig.  1).  Impulses  were  recorded  on 
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a  loop  oscillograph  and  procosscd  statistically.  lhon  spontaneous  activity  of  a 
single  nervo  fiber  of  the  lateral  nerve  vas  studied;  also  the  distribution  of  impulse 
ropatition  rate 3  vas  investigated  and  tho  applicability  of  Poisson's  law  of 
probability  vc.s  considered*  Technically,  tho  lateral  lino  sense  organs  act  as 
sensors  by  tho  nature  of  their  work  and  can  bo  dividod  into  two  groups.  Sensors  of 
tho  first  group  in  measuring  any  magnitude  produce  olootroaotive  forco.  Sensors  of 
tho  second  group  transform  the  measured  magnitude  into  electric  parameter  changes 
modulating  tho  electric  sinusoidal  oscillations ,  direct  current  and  impulse  signals. 
Findings  show  that  the  sense  organs  of  the  lateral  lino  stimulated  with  low 
frequency  vibrations  function  in  such  a  my  that  modulation  of  tho  impulso  signal 
takes  place  at  tho  level  of  the  lateral  nervo.  At  this  lovel  of  tho  analyzer,  tho 
work  of  tho  lateral  lino  organ  is  similar  to  tho  work  of  sensors  of  the  second  group. 
But,  unlike  the  latter,  tho  modulation  found  in  the  lateral  nervo  is  net  stc.bilizod 
according  to  the  nodulated  parameter  of  the  signal,  but  according  to  the  probability 
distribution  of  tho  modulated  parameter*  Thus,  in  the  given  caso*  modulation  of 
one's  own  noise,  an  impulse  signal  with  a  probability  distribution  of  tho  impulso 
repotition  rate,  is  observed.  Apparently,  this  method  of  modulating  one's  own 
spontaneous  activity  is  more  effective  than  the  method  of  direct  detection  and 
change  of  signal.  Qrig,  art.  hast  8  figures.,  2  tables  and  2  formulas. 


Fit.  i.  General  view  of  setup  for  producing  low 
frequency  vibration, 

1 —  cleotramagnot ; 

2 —  funnel  with  a  rubber  membrane  in  the  contor 
of  which  a  ferromagnetic  disk  is  attached; 

3— f  T-pipo  with  a  cock; 

4—  no sale  with  a  rubber  sphere. 
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Fig,  2,  Block  diagram  of  eloc  trophy* iological  setup 


1—  screened  chamber; 

2—  vcf.col  with  fish  (4); 

3—  pulsating  sphore; 

5—  olectrode  system; 

6 —  U3P  1-01  amplifier  of  biopotentials; 
? — C  1-19  oscillograph; 

8—  loop  oscillograph; 

9 —  power  amplifier; 

10— -dynamic  lodspcaker; 

11—  GNCh-1  generator; 

12 —  oloctroaagnet; 

13—  funnel. 
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TITIE:  Role  of  components  of  complex  stimuli  in  uniting  sections  of  reflex  system 
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I 

ABSTRACT:  In  an  experimental  group  of  rats,  reflexes  to  complex  stimuli  vere 
preliminarily  developed  and  elements  of  these  complexes  entered  into  other  chains  of 
rcfloxes  which  were  also  developed  in  the  rats.  Thus  the  rats  had  preliminary 
experience  in  the  form  of  different  systems  of  reflexes  which  had  the  same  elements 
of  stimuli.  Then  both  experimental  and  control  groups  were  presented  with  probloms 
of  logically  uniting  separata  components  of  the  previously  developed  conditioned 
reflexes  into  a  new  combination.  The  results  were  judged  on  the  first  choice  of 
method  and  the  nature  of  animal  behavior  in  subsequent  experiments.  Rats  which  did 
not  have  preliminarily  developed  reactions  to  complex  stimuli  were  not  able  to  solve 
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problems  of  this  type.  The  rats1  tactics  approached  the  optimal  solution  in 

!qUenCy*?f  Plantation.  ™le  of  elements  of  the  complex 

stimulus  in  uniting  sections  o.  the  system  into  new  complexes  was  clarified.  The 
decisive  role  in  this  union  was  played  by  complexes  of  movements  entering  into 
previously  developed  systeas  of  reflexes,  rather  than  by  random  complexes  of 
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TITISi  Two  motor  systems  of  the  oculomotor  apparatus  and  their  functions  in 
nystagmic  movements  of  the  eyes 

SOURCE:  AN  SSSR.  N&uchnyy  sovet  po  kompleksnoy  prbbleme  "Kibemetika".  Voprosy 
bioniki  C Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  19^7,  337-390 

TOPIC  TAGS:  visual  physiology,  biopotential,  electromyography 

ABSTRACT:  In  his  earlier  works  the  author  established  the  dual  nature  of  the 
oculomotor  system  characterised  by  two  specialized  motor  systems;  the  phase  system 
responsible  for  rapid  eye  movements,  and  the  tonic  system  responsible  for  slow  eye 
movements.  The  phase  system  consists  of  muscular  fibers  that  conduct  excitation, 
have  typical  action  potentials  (2-3  msec  duration)  for  skeletomuscular  fibers  and  aro 
innervated  by  alpha-motor  neurons.  Ihe  tonic  system  consists  of  nerve  fibers  that  do 
not  conduct  excitation,  have  slow  action  potentials  (10-20  msec  duration)  and  are 
innervated  by  gamma-motor  neurons.  An  electrographic  investigation  of  the  work  of 
the  external  rectus  muscle  of  the  eye  in  the  postrotatory  nystagmus  and  optieokinetic 
nystagmus  was  conducted  in  eight  rabbits  to  learn  more  about  the  functions  of  the 
phase  and  tonic  systems.  Slectromyograms  were  recorded  with  needle  macroelectrodes, 
ooe  inserted  into  the  venter  of  the  muscle  and  the  other  into  the  muscle  tendon. 
Indices  for  phase  fiber  excitation  were  the  characteristic  biphase  potentials  (2-3 
■sec  duration),  and  indices  for  tonic  fiber  excitation  were  the  slow  oscillations  of 
the  BIG  potentials.  The  postrotatory  nystagmus  was  induced  by  rotating  the  animal 
ten  times  on  a  manually  operated  centrifuge  at  1  rps;  and  the  optieokinetic  nyst.vy.us 
was  Induced  by  rotating  a  cylindrical  screen  with  vertical  black  stripes  around  the 
animal  at  15  degrees  per  second.  It  was  found  that  the  distribution  of  functions 
between  the  phase  and  the  tonic  systems  in  both  types  of  nystagmus  is  similar.  The 
activity  of  the  muscles  in  the  rapid  phases  of  a  nystagmus  is  always  connected  with 
the  appearance  of  short  biphase  action  potentials  in  the  £213.  3ut,  it  should  be 
noted  that  with  realization  of  the  rapid  phases,  intensification  of  slow  oscillations 
of  the  tonic  system  also  takes  place.  Activation  of  the  tonic  system  at  the  time  of 
rapid  phases  ensures  temporary  fixation  of  the  eyes  in  a  new  position.  Activity  of 
the  muscles  during  the  slow  phases  of  a  nystagmus  is  characterized  by  intensification 
of  slow  oscillations  of  the  potentials,  which  develop  gradually.  Thus,  slow  phases 
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of  a  nystagmus  are  ensured  by  the  tonic  system,  and  in  most  cases  the  phase  system 
docs  not  participate,  Lovover,  if  the  s 3 ov  phases  are  cor.sidercbly  shortened 
(accelerated),  then  as  in  the  care  of  a  pcstrotatory  nystagmus  of  some  animals,  the 
nay  be  an  "admixture"  of  rapid  action  potentials,  do,  eye  movements  characterised 
an  interred 3 -ate  speed  nay  be  controlled  by  the  combined  work  of  tho  tonic  and  phasa 
systems  of  the  oculomotor  apparatus. 
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ABSTRACT:  Many  investigations  of  tho  principles  of  tho  behavior  of  nan  and  animals 
in  a  probability  changing  environment  have  been  made  by  applying  different 
modifications  of  conditioned  reflex  methods.  The  author  investigated  conditioned 
food  secretory  reflexes  in  six  dogs  in  situations  when  the  probability  of 
reinforcement  of  a  conditioned  stimulus  with  two  portions  of  food  (5  and  50  grans)  was 
equal  to  unity  or  less  (O.25,  0.5,  0.75),  but  the  sequence  of  obtaining  either 
quantity  of  food  was  random.  During  transition  from  constant  to  probability 
reinforcement,  two  types  of  reaction  wer 0  noted.  In  the  majority  of  animals  the 
magnitude  and  latent  period  of  the  conditioned  reflexes  were  average  in  comparison 
with  their  reactions  during  constant  reinforcement  with  a  large  or  small  portion  of 
food.  In  some  of  the  animals  the  conditioned  reflexes  proved  maximal  in  experiments 
with  probability  reinforcement.  Statistical  evaluation  of  the  probability  of 
reinforcement  thus  appears  even  on  the  level  of  conditioned  vegetative  reflexes.  The 
maximal  reaction  under  conditions  when  the  animals  did  not  have  an  opportunity  to 
realize  an  active  choice  of  tho  greatest  reinforcement  shows  that  the  development  of 
emotional  tension  can  be  considered  the  consequence  of  instability  cf  a  probability 
stereotype. 
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A3STAAC  I*  Negative  emotional  reactions  were  induced  in  cats  by  r.itural  stimuli  or 
electric  stimulation  of  various  parts  of  tho  limbic  system  with  electrodes  implanted 
in  the  brain.  It  was  demonstrated  that:  a)  the  thresholds  for  inducing  the  reactions 
strongly  increised  on  a  background  of  positive  emotional  reaction;  b)  a  sleepy 
condition  of  the  animal  increased  the  reaction  throsholris  of  the  negative  emotional 
reactions  of  fear  and  rage;  c)  a  sleepy  condition  induced  by  electric  stimulation  of 
tho  centrome-iial  and  other  nuclei  of  the  optic  thalani  increased  the  reaction 
thresholds,  weakened  their  intensity,  and  accelerated  their  consequences;  and, 
d)  conditioned  signals  of  stimulation  of  the  above  thalamic  nuclei  increased  the 
reaction  thresholds.  The  mechanism  of  self-regulation  appearing  in  the  development 
of  the  sleepy  state  causes  inhibition  of  the  emotional  reactions  of  fear  and  rage. 

The  nuclei  of  optic  thalani  include  fibers  which  both  excite  and  inhibit  activity  of 
the  neurons.  The  fibers  are  selectively  excited  with  tho  appropriate  parameters  of 
stimulation  and  send  exciting  or  inhibiting  impulses  at  different  times  to  the 
neurons  at  the  centers  of  the  negative  emotional  reactions  of  fear  and  rage. 
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AUTHOR:  Podvigin,  S.  ?.; 

CFG:  none 

IITLE:  Comparative  investigations  of  on  and  off  responses  of  the  retina 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike ,  3->  Rostov-on-Don,  1967. 
rrobiemy  neyrokibernetiki  (Problems  of  neurocybernotics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  univ. ,  1967,  116-117 

TOPIC  TAGS:  frog,  electrorotinography 

AdS TRACT:  Clarification  of  reasons  for  differences  in  tho  behavior  of  tho  alpha  and 
beta  waves  of  tho  electrorotinorrram  is  important  for  understanding  tho  mechanisms  of 
the  or.  and  off  systems  of  the  retina,.  Investigations  were  conducted  by  a 
microelectrode  technique  on  the  isolated  eye  of  the  frog  to  determine  retinal  response. 
With  increase  in  exposure  to  a  flash  of  light,  the  amplitude  of  the  alpha  wave  (the 
response  to  switching  off)  at  first  increases  to  a  maximal  value  and  then  begins  to 
decrease.  The  amplitude  of  tho  beta  wave  (tho  response  to  switching  on)  increases 
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iphtnoss  of  the  flash.  A  hypothesis  was 
e  dark  background  are  used  to  investigate  an  on 
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TiiLs:  Invariance  of  visual  image  identification  in  fish,  dogs,  and  apes 

otthCl:  Vscsoyusnaya  konferentsiya  po  r.eyrckebcrnetike ,  3d,  Kostov-on-Don,  196?. 
-roblcmy  r.eyrokibernotiki  (Problems  of  neurocybornetics);  ref era ty  doklaaov 
konferer.tsii.  Rostov-on-Don,  Izd-vo  kostovskogo  univ.,  1967,  124 

TOPIC  17. IS:  animal,  psychometry,  fora  recognition 

A=bf?.ACr:  The  formation  of  complex  characteristics  and  the  degrees  of  their 
invariance  in  animals  with  brains  of  different  complexity  were  investigated  in 
goldfish,  dogs  and  lower  apes  (hamadryas  baboons),  images  of  visual  objects  which  the 
subjects  had  been  trained  to  recognize  were  varied  by  changing  the  color  and 
distortin'  background  contrast,  by  replacing  outlined  figures  with  solid  ones  and 
solid  figures  with  outlined  ones,  and  by  certain  deformations  of  the  outline.  Rosults 
demonstrated  that  ehero  are  no  differences  among  fish,  dogs,  and  apes  in  speed  or 
clarity  of  differentiation  evaluation  from  oxperinent  to  experiment.  However , 
substantial  differences  were  discovered  betwoen  fish  on  one  hand,  and  dogs  and  apes 
or  the  othe- ,  in  analysis  o'*  <'fer“;.L_«..^cr  of  the  transformed  images  of  stimuli. 

These  differences  were  determined  by  the  different  degrees  of  invariance  of  the 
complox  characteristics  according  to  'A ich  classification  of  objects  was  performed. 
Change  in  dimensions  of  the  images  did  not  affect  accuracy  of  discrimination  by  fish. 
This  provides  a  basis  for  supposing  that  in  the  fish  visual  analyzer  each  variant  of 
the  image  is  described  by  a  set  of  characteristics  which  prove  useless  for 
identification  of  another  variant.  The  process  of  identification  in  fish  can  be 
considered  in  this  caso  as  the  comparison  of  presented  images  with  a  standard  one. 
Differentiation  of  the  same  visual  objects  by  dogs  and  apes  indicate  a  wider  degree 
of  generalization  which  ensures  discrimination  of  transformed  Images  as  veil  as  of 
those  in  which  the  animals  were  trained.  These  data  make  it  possible  to  form  a 
conclusion  about  the  gradual  development  of  invariance  in  the  evolutionary  order. 
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AUTHOR:  Rogovskiy,  P.  Ya. 

ORG :  none 

TITLE:  Morpho-functional  types  of  the  pelvic  girdle  skeleton  of 
mammals 

SOURCE:  Aft  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernet i ka" . 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967, 
588-592 

TOPIC  TAGS;  animal,  skeletal  mechanics,  morphology 

ABSTRACT:  A  comparative  study  of  the  anatomic  structure  was  conducted 
on  a  total  of  116  pelvic  girdles  and  sets  of  bones  of  a  group  of  55 
species  of  mammals  with  rigid  horizontal  or  nearly  horizontal  pelvises, 
typical  of  the  insectivora,  monotremata  and  edentata,  hinged  pelvises 
typical  of  the  dog  family,  and  resilient  pelvises  typical  of  hoofed 
animals.  The  purpose  of  the  study  was  to  determine  the  influence  of 
various  types  of  supporting  systems  on  the  shape  of  pelvic  girdles  and 
individual  pelvic  bones.  Values  of  the  ilium  and  sacrum  indices,  defined 
as  the  ratios  between  the  ilium  perimeter  and  length  and  between  the 
maximum  sacrum  width  and  length,  are  given  for  a  group  of  43  species  of 
the  monotremata,  insectivora,  edentata,  hare  family,  rodents,  carnivora, 
and  ungulates.  These  indices  support  the  correctness  of  the  division 
of  pelvic  girdles  into  the  three  morphological  groups.  Character i.~ti- 
cally,  the  values  of  the  ilium  index  are  highest  (2.06-3.58)  in  the 
monotremata,  insectivara,  and  edentata  which  show  little  motion  and  use 
full  feet  for  support,  gradually  decrease  (to  1.00-2.30)  in  the  rodents 
and  carnivora,  partially  using  their  toes  for  motion,  and  are  lowest 
(0.47-1.14)  in  hoofed  animals  which  need  shock  absorption.  Thus, 
evolution  of  a  rigid  pelvis  into  a  hinged  pelvis,  and  finally  into  a 
resilient  pelvis  is  revealed  in  this  group  of  animals,  by  the  weight  of 
the  body,  the  method  of  support,  and  the  speed  of  motion.  Orig.  art. 
has:  1  figure  and  1  table. 
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AUTHOR.:  Shc/elcv,  I.  A. 

CRG:  none 

TITL3:  Temporary  shaping  of  the  visual  system  afferent  flow 

SOfP.C-S:  Vscsoyuznaya  konferentsiya  po  noyrokibernetike ,  Jd,  ?.ostov-on-Don,  195?* 
Problomy  neyrokibernetiki  (Problems  of  nsurocybernetics);  ref ora ty  dokladov 
konferentsii.  F.ostov-on-Don,  Izd-vo  kostovskogo  univ, ,  196?,  166 

TOPIC  TAGS:  cat,  visual  porcoption,  biopotential,  visual  physiology 

ABSTRACT:  Temporary  shaping  is  one  of  tho  most  important  operations  in  signal 
discrimination,  contributing  to  reliable  separation  of  signals  from  noise  ar.d  to 
precise  determination  of  tho  moment  of  their  arrival  in  a  section  of  tho  analyzer. 

It  was  previously  demonstrated  (Shevelov  and  Hicks,  1555*;  that  signal  synchronism 
increases  substantially  in  proportion  to  its  movement  along  the  straight  optic  tract 
of  the  anesthetized  cat.  This  can  be  caused  by  multiplication  and  lateral  overlap  of 
vertical  connections  between  layers ,  and  also  by  desynchronization  of  the  signal  in 
the  retina  due  to  dispersion  according  to  tho  sizo  of  the  functioning  receptive 
fields.  On  the  basis  of  this  model,  investigations  are  now  being  conducted  of 
strength  curves  and  time  summation  of  induced  potentials  of  difforent  sections  of  tho 
cat  visual  system  under  light  stimulation  of  tho  rotina  and  electric  stimulation  of 
the  optic  nerve.  Comparison  of  this  experimental  data  with  the  basic  characteristic* 
of  signal  transmission  in  tho  auditory  system  and  with  known  data  about  the 
adaptation  characteristics  of  nourons  on  various  levels  of  analyzer  systems  can  lead 
to  an  explanation  of  nochanisms  for  signal  processing  in  the  visual  analyzer  in  the 
first  momenta  of  time  after  a t inula t ion. 
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AUr-X  •:  5i  .'r:n,  C.  .. 
rs:  non-? 

So-o  or.;£.nir?tinn  principles  ef  the  auditory  system.  in  rv.-.als 

SCI  Cis  All  S5,*  .  .’'auchnyy  sovet  po  kor.pleksnoy  problene  w22b--rnetikaM.  Vovvoey 
bioniki  (-VoM'  rr.  of  bionics)  Ibsecw,  Izd-vo  196?,  391-39? 

TOPIC  »A 3S:  ar.I*al,  audition,  acoustic  property 

ASSF-ACT:  Ih®  work  exa-.Ims  the  organising  and  transforming  systons  of  tV-  cixtors'.al 
and  middle  ear,  Observations  show  that  round  pressure  on  the  upper,  middle  and  lover 
parts  of  the  concha  in  different  animals  is  not  the  sano.  /or  instance,  in  rabbitr 
and  pi~a  the  larger  part  of  the  concha  does  not  participate  in  regulating  the  tuning 
frequency  of  the  external  ear  r.or  in  amplifying  sound,  but  appears  to  perform  a  heat 
regulating  function.  In  the  process  of  inproving  the  acoustical  orientation  of 
terrestrial  animals,  the  development  of  a  more  co-plex  inner  surface  of  the  concha  is 
observed  with  additional  valves,  increase  in  sise  and  independent  movement  cf  parts, 
ilany  animals  (porcupine ,  ungulates  and  carnivores)  cannot  change  the  for:;  and  volume 
of  the  concha  and  its  internal  valves  cannot  move  independently.  Under  these 
conditions  the  concha  becomes  a  system  with  invariable  acoustic  parameters.  ..’ith 
ability  to  change  the  fom  of  the  concha  and  independent  movement  of  separate  valves, 
the  possibilities  for  frequency  tuning  of  the  system  arid  regulation  of  sound  intensity 
transmitted  to  the  middle  ear  increase  significantly.  For  mammals  vrith  exceptionally 
acute  hearing  as  in  the  case  of  some  rodents,  insect  eaters  and  bats,  the  concha  is 
characterised  by  a  growth  at  its  base  and  somotiir.es  the  development  of  a  ’'hearing  sac” 
(see  Fig.  2a,  b).  Zh  water  forms  of  life  (whales,  seals  and  walruses)  the  size  of  the 
concha  is  reduced.  In  animals  with  high  sensitivity  to  high  frequencies,  particularly 
to  ultrasonic  frequencies  (bats,  shrews  and  small  rodents),  the  tympanic  membrane 
tends  to  be  more  rounded  and  smaller  in  size  and  the  weight  and  size  of  the  auditory 
ossicles  tend  to  be  smaller.  The  study  and  classification  of  middle  ear  cavities  in 
mammals  show  that  the  spongy  type  of  cavity  is  characteristic  of  animals  living  in 
close  environments  (water,  underground,  snow  or  tundras)  or  animals  living  in  hard 
and  rocky  substrates.  The  chamber  type  of  middle  ear  cavity  in  which  the  tympanic 
membrane  is  divided  into  several  chambers  by  thin  bone  septur.s  is  characteristic  of 
gophers  and  dormice.  In  studying  the  acoustic  proporties  of  sponge  type  and  a  chamber 
type  middle  ear  cavities  on  models,  it  was  found  that  both  types  are  acoustic 
absorbers  sharply  reducing  the  intensity  of  sound  amplification.  A  survey  of  the 
basic  groups  of  mammals  shows  a  tremendous  variety  of  nechanisms  for  amplifying  tissue 
and  bone  conductivity  ef  sound.  The  development  of  these  m  cha.nisms  appears  to  be 
closely  related  to  evolution.  Tissue  conductivity  particularly,  and  also  bene 
conductivity  c*  sour!  are  cha-neteristic  features  of  hearing  of  the  lower  vortebr&tys. 
Grig.  a-t.  hi;:  1  firures. 
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or-*eicl  structural  features  of  tho 
external  car  of  rannals. 


a — porcupine ; 
b  ,c , — shrew; 
d—rsuskrat; 
e — r.olc; 

1— -concha;  2— "hearing  sac";  3~*oxternal 
hearing  passage;  b— disc  shaped  growth  on 
the  inner  ring  of  the  external  hearing 
passage;  5— free  rim  of  the  concha;  6— 
pocketlikc  valve  (plica  principalis); 

7 — s&cliko  antitragus;  8 — opening  of  the 
external  hearing  passage. 


AUTHOR. :  Skripnikov,  A.  G.;  Xrol*,  V.  K. 

CRG :  none 

TI71H:  Study  of  the  structural-functional  units  of  the  visual  analyzer 

SC’Tr.CEz  Vsesoyuznaya  konferentsiya  po  noyrokibernetiko,  3d,  Rostov-on-Don,  1967. 
Probleny  neyrokiberr.etiki  (Problems  of  neurocytorr.etics);  reforaty  dokladov 
konferer.tsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  139-1^0 

TOPIC  TAGS:  cat,  visual  perception,  biopotential 

ABSTRACT:  A  special  procedure  was  developed  for  local  photostinulation  of  the  eyes 
which  snakes  it  possible  to  place  light  spots  of  arbitrary  fora  and  dimension  on  the 
retina  under  conditions  of  direct  control.  The  input  signal  can  be  varied  within 
broad  limits  by  changing  the  coordinates  of  the  spots  and  tho  brightness  and  duration 
O-  vho  stimulator.  Investigations  were  conducted  on  the  awake  and  relaxed  cat  by 
nacroelectrode  and  nicrcolectrodo  recordings  of  induced  potentials  of  the  lateral 
geniculate  body  and  of  the  cortical  visual  areas.  Data  on  the  amplitude  and  other 
parameters  of  the  induced  potential  indicate  the  limiting  conditions,  of  the  visual 
system  under  normal  diffuse  photostinulation.  Increase  in  tho  dimensions  of  the  light 
spot  above  5-10  degrees  spreads  the  induced  potential  through  the  entire  visual  cortex. 


The  relationship  of  the  amplitude  of  the  induced  potential  to  the  brightness  cf  the 
stimulus  has  a  relay  nature.  Consequently,  basic  functional  relationships  are 
disrupted  ir.  a  zone  of  high  saturation.  This  saturation  is  characteristic  of  diffuse 
photoflashes.  Data  were  obtained  on  the  relationship  of  parameters  of  the  induced 
potential  to  the  area  of  the  spot,  on  the  coefficients  of  transformation  of  the  visual 
field  on  higher  sections  of  the  visual  analyzer,  and  on  other  characteristics  of  the 
structural-functional  units. 
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AUIHCR:  Stepanov,  A.  S. 

CP.G:  none 

TITLS:  Functional  significance  of  the  waves  in  the  frog  electroretinogran 

S&P.CSi  k'i  S551.  Hauchnyy  sovet  ro  konploksnoy  problems  "Xibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Mauka",  1957,  405-411 

TOPIC  TAGS:  frog  electroretinography,  visual  physiology,  biopotential 

1PSTPACT:  The  relationship  between  the  electroretinogra.il  (£?-G)  and  the  electrogram  of 
the  optic  nerve  recorded  simultaneously  in  the  frog  was  investigated.  In  25  experi¬ 
ments  conducted  on  frogs  with  damaged  spiral  cords  and  brains,  action  potentials  of 
the  optic  nerve  were  recorded  near  the  chiasm  4-5  asa  from  the  eye,  and  the  was 
recorded  from  the  cornea  of  the  eye  with  noninsula  ted  platinum  electrodes.  Nerve 
impulses  were  amplified  by  an  U3FI-01  amplifier,  and  the  iSG  were  amplified  by  a 
direct  current  amplifier;  and,  both  processes  were  recorded  on  an  H-102  oscillograph. 
Light  stimuli  were  applied  in  the  form  of  single  light  flashes  of  0.4-0. 6  see  duration, 
and  naximur  light  illumination  was'  about  600  lux.  Study  data  established  the  following 
sequence  of  response  reactions  of  the  peripheral  link  of  the  visual  analyzer  (see  Fig. 
2).  In  response  to  a  light  stimulus,  wave  a  of  the  3RG  whose  latent  period  is  T0-40 

msec  (moan  of  33  nsec)  apueara  first.  In  50-90  msec  (mean  of  66  nsec)  act? on 
potentials  appear  in  the  visual  analyzer;  prior  to  their  appearance,  a  period  of 
spontaneous  activity  inhibition  is  generally  observed.  At  about  the  same  tine 
(60-100  msec)  wave  b  of  the  3P.G  appears.  With  switching  off  of  light,  wave  d  appears 
whose  latent  period  is  25-60  msec  (mean  of  >3  msec), 'and  it  is  followed  by  action 
potentials  of  the  optic  nerve  with  a  latent  period  of  20-70  msec  (mean  of  44  msec). 
Thus,  in  response  to  a  light  stimulus,  the  discharge  of  impulses  in  the  optic  norve  of 
a  frog  appears  at  the  same  time  as  the  b  and  d  waves  of  the  •v'.G.  However,  further 
development  of  these  waves  is  considerably  delayed  in  relation  to  the  discharge  of 
nerve  impulses.  Experiments  with  light  and  dark  adaptation  of  animals  show  that  under 
certain  conditions,  significant  changes  of  the  a,  b  and  d  waves  of  the  MhG  can  be 
obtained  without  any  ro flection  of  these  changes  in  the  electric  activity  of  the  opt4e 
ne-ve.  It  is  concluded  that  the  "generator  potential"  evoking  the  discharge  of 
impulses  in  the  ganglionic  cells  constitutes  only  a  small  part  of  waves  b  and  d. 

The  main  part  of  these  waves  which  is  highest  in  voltage  does  not  participate  directly 
in  the  information  transmission  process.  Crig.  art.  has:  4  figuros  and  1  table. 
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Pig.  2.  relation  Let-con  tire 
changes  of  tine  electroretiRcgrar. 
and  the  elcctrogran  in  response  to 
switching  on  of  light  (A)  and 
switching  off  of  light  (n); 

1 — amplitude  of  the  cloclroretir.o- 
gram  (r.kv);  2 — amplitude  of  the 
electrogram  (nkv). 


Al'T.-iCLi:  Trubachev ,  V.  V.;  Vasilevskiy,  I*.  P. 

CR3:  none 

Tirii:  An  ESG  learning  modal  with  probability  reinforcement 

SCU:'.C£:  Vsesoyuznaya  konfcrontsiya  po  neyrckibernetiko ,  3&,  Rostov-on-Eon.  196?. 
Probleny  r.eyrokibernetiki  (Problems  of  near  ©cybernetics ) ;  referaty  dokladov 
konferentsii.  Rostov-on-Dcn,  Izd-vo  P-ostovskogo  ur.iv . ,  196?.  150-151 

TOPIC  TAGS:  rabbit,  learning  process,  aEG,  probability,  conditioned  reflex,  biologic 
model 

ABSTRACT:  An  electroencephalographic  study  was  made  of  the  role  of  probability 
organization  of  a  significant  stimulus  on  conditioned  reflex  models  developed  in 
curarized  rabbits  under  varying  frequencies  of  reaction  reinforcement  (100?,  80-90? , 
50?,  and  less  than  30?).  Reinforcement  was  obtained  both  in  a  random  and  in  a 
stereotyped  order.  The  expressiveness  of  indices  such  as  desynchronization  of  the 
S3G,  synchronized  rhythms,  and  induced  responses  was  taken  into  account.  With 
stereotyped  reinforcement  of  each  second  stimulus  at  equal  tine  intervals,  distinct 
E3G  reactions  were  observed  during  action  of  the  unreinforced  stimulus .  Statistically 
reliable  differ  one’s  in  2BG  changes  for  a  conditioned  reinforced  and  nonreinforced 
signal  were  not  observed  during  no.nstereotyped  reinforcement  (less  than  50?).  Some 
increase  in  frequency  and  duration  of  reactions  in  response  to  a  stimulus  is  noted 
in  the  £SG  at  the  80-90?  level  of  reinforcement.  The  degree  of  £SG  activation  was  on 
the  same  level  for  100>  and  stereotyped  50?  reinforcement.  However ,  the  2Z0 
activation  reaction  was  more  stable  and  somewhat  more  prolonged  in  the  period  of 
extinction  of  the  conditioned  reaction  for  stereotyped  50?  reinforcement  than  for 
100?  reinforcement.  I»ot  only  the  number  of  coincidences  of  conditioned  and  reinforced 
signals  but  also  the  entropy  of  the  system  of  stimuli,  which  carries  additional 
information  accelerating  development  of  the  temporary  connection,  is  important  in  the 
process  of  animal  learning. 
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TiTLs:  basic  principles  of  t he  sensory  organization  of  the  gravitation  organ 

Vscsoyi-cr^ya  konfcrentsiya  ro  royrekibernctlke ,  3d ,  nostov-on-ibr.,  1$5?. 
rrobler/  neyr  o!-:  it  erne  tiki  (  rroble.-s  of  r.curoeybcrnctics ) ;  rcfcraty  cokladov 
konferer.tsii.  i.ostov-on-ibn,  Iad-vo  hostovskogo  univ.,  195?,  22-23 

TCrIC  ?A33:  vcutibular  apparatus,  animal  physiology,  adaptation 


ASST.  ACT:  A  special  peripheral  sensor  was  formed  in  the  process  of  animal  evolution 
luring  different  geological  periods,  Ihis  sensor  clearly  reacts  to  rectilinear  and 
radial  accelerations  and  senses  changes  in  the  position  of  an  organise  in  tho 
gravitational  field,  in  vertebrates  the  sens  or  consists  of  tho  membranous  labyrinth 
of  the  inner  car,  including  the  maculae  utriculi  and  maculae  sacculi  with  thoir 
otoliths.  In  invertebrates  it  consists  of  otoliths  or  the  "pebbly"  statocyst  of 
crustaceans  and  cephaiopod  nollusks.  Comparison  of  the  organ,  cellular,  end 
ultra structural  organisation  of  tho  gravitation  organ  of  vertebrates,  crustacoa ns, 
and  cephaiopod  nollusks  dononstrates  that,  in  spite  of  difforencos  in  their  phylogeny, 
there  is  a  striking  morphological  and  functional  parallelism,  especially  in  the 
primary  sensory  mechanisms,  which  wo  assvene  is  the  result  of  a  similar  evolution  of 
function.  The  gravitation  organ  evidently  was  formed  by  natural  selection  under  the 
influence  of  physical  factors  of  gravitation  which  were  equally  compulsory  for 
representatives  of  Protostomia  and  Deuterostonia.  Comparison  of  the  organ,  cellular, 
and  ultras true tural  organisation  of  tho  gravitation  organs  mentioned  above  permits  a 
closer  understanding  of  the  primary  function  mechanisms  of  their  receptor  eler.onts , 
forms  a  basis  for  their  simulation,  and  leads  to  new  concepts  in  physical  analysis  of 
the  gravitational  field  itself. 


AUTHOR;  Voronkin,  N.  F . ;  Kozhevnikov,  S.  N. ;  Manziy,  S.  F.  ;  Mel'nik, 
k .  P. ;  Pryakhin,  I.  M. 

ORG :  none 

TITLE:  Reliability  of  the  locomotor  supporting  system  of  mammals 

SOURCE ;  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probiemc  “Kibornctika". 
Voprosy  bioniki  (Problems  of  bionics)  Moscow.  Izd-vo  "Nauka”,  1967, 
572-578 

TOPIC  TAGS:  animal,  skeletal  mechanics,  bone,  elastic  modulus, 
compressive  strength,  hardness,  mechanical  fatigue 

ABSTRACT:  The  elastic  modulus,  the  compression  strength,  the  hardness, 

and  fatigue  were  investigated  in  bone  tissues  selected  from  a  total  of 
more  than  2000  bone  samples  from  the  forelegs  and  hind  legs  of  bovine 
animals,  pigs,  domestic  horse,  and  Przheval ’ skiy  horse.  Values  of 
20-30  kf/mm2,  proprotional  to  the  specific  weight  of  the  sample,  were 
obtained  for  the  compression  strength  of  cylindrical  samples  with  a 
height/diameter  ratio  of  2:1,  using  a  universal  testing  machine  with 
loads  up  to  5  tons.  Tensiometers  with  a  20  mm  base  were  applied 
bilaterally  to  samples  for  measuring  the  elastic  modulus  and  hardness. 
Bone  fatigue  was  studied  under  variable  tensile  loads  up  to  6,1,  S.0, 
3.75,  and  2.0  kP/mm2.  Longitudinal  and  cross  sectional  anisotropy  was 
established  in  the  physical  and  mechanical  properties  of  tissues  of 
tubular  bones.  The  hardness  and  compression  strength  of  these  bones 
were  generally  lower  in  their  distal  ends  than  in  proximal  ends,  and  the 
mechanical  behavior  of  the  tubular  bones  of  forelegs  suggested  their 
greater  capacity  for  converting  a  fraction  of  the  kinetic  energy  of 
motion  into  the  potential  energy  of  deformation  than  that  of  the  skele¬ 
tal  elements  of  hind  legs.  An  analysis  of  the  fatigue  curves  indicated 
that  numbers  of  cycles  causing  failure  were  smaller  under  higher  loads. 
It  is  concluded  that  fatigue  of  the  bone  tissue  determines  the 
reliability  of  the  skeletal  locomotor  system  of  domestic  mammals  under 
continuous  prolonged  dynamic  loads.  It  is  also  believed  that  the 
efficiency  of  this  system  and  the  strength  of  the  skeleton  sharply 
decreases  when  loads  are  not  applied  for  a  long  period  of  time.  Orig, 
art.  has:  2  tables  and  2  figures. 


20  ■ 


AtTHCfi ;  fefrenova,  T.  K. ;  Trush,  V.  D. 
CSG:  no no 


TIi'iiL'.:  Investigation  of  olcctrocor ticogr  aic  spoctra  oi  ws 
a  raicro&lcctrodc  load 


o  rabbit  visual  region  us  in; 


SOtJHCm!  Vaesoyuznaya  konft.ront4.iya  po  noyrokibor netikn ,  3d,  uostov-on-lun ,  iyo/. 
Preble my  noyrokibernotiki  (Problems  of  nowrccybornotico);  reforaty  dokladcv 
Kc-nferentsii.  Kostov -on-Don,  lad-vc  P.ostovskogo  univ.,  195?,  ^5 

TOPIC  TAGS ;  rabbit,  olcctrocor ticogr on,  cerebral  cortex,  vised  perception,  EuG, 
frequency  characteristic 


A33TP.ACT:  A  frequency  spectrum  of  an  clectrocorticogran  (in  a  range  from  1  to  50  cps 
with  a  0.25  Cps  sten)  investigated  in  different  layers  of  the  rabbit  visual 
cortex  using  a  nicro  elect  roe  0  with  a  tip  diameter  of  2  to  5  microns.  The  spectrin  was 
determined  in  the  background  at  5  see  intervals  during  stimulation  with  rhythmic 
light  and  during  the  aftereffect.  The  spectral  function  was  computed  on  a  general 
purposo  computer  as  a  transformation  from  the  autocorrelation  function.  Computer 
input  of  tho  elcctrocor  ideogram  was  dono  automatically  with  motion  picture  film.  Tr.e 
frequency  spectrum  of  the  electrocorticogram  recorded  with  the  nicVooloctrodc  is  very 
similar  (according  to  composition  of  frequencies)  to  an  EEG  spectrum  recorded  with 
0.3  mm  diamotor  electrodo  on  tho  surface  of  the  visual  cortex.  Frequencies  from  1  to 
10-12  cps  prevail  in  both  cases.  The  noise. level,  i.o.  the  uniformly  distributed 
frequency  components  up  to  50  cps ,  is  the  same  in  the  E£u  and  in  the 
electrocorticagram.  The  involvement  reaction  in  all  layers  of  the  cortex  is  clearly 
expressed  in  tho  first  five  seconds  of  stimulus  action.  In  this  period  the  reaction 
has  a  strictly  narrow  band  character.  Tho  frequencies  from  1  to  10  cps  aro 
suppressed,  but  the  noiso  level  does  not  change.  After  ten  seconds  of  stimulus 
action,  previously  suppressed  rhythms  chavs ctcristio  of  tho  background  activity  begin 
to  appear.  Tnc  involvement  reaction  is  accompanied  by  appearance  of  harmonies  of  a 
lower  and  a  higher  order.  Tho  harmonics  of  the  higher  order  are  considerably  less 
expressed  than  tho  basic  harmonics.  The  investigations  confirm,  l)  absence  o.  a  ^ 
substantial  difference  in  background  between  the  frequency  spectra  of  the  did  and  the 
electrocorticogram  recorded  with  microelectrodes  from  tho  surface  and  deep  layers  of 
the  cortex;  and,  2)  presence  in  the  eloctrocorticogram  of  an  involvement  reaction  on 
different  levels  of  the  cortex  which  appears  more  rapidly  and  is  more  clearly 
exprossed  than  in  the  EEG. 
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TITLE:  A  study  of  the  activity  of  a  skeletal  muscle  of  an  aninai  under  conditions  of 
closing  of  its  artificial  feedback 


SOURCE:  AG  S3GR.  K&uchnyy  sovet 
bioniki  (Problems  of  bioniGSy  .-n 

TOPIC  TAGS:  cybernetics,  bionic 
biopotential,  electronyography , 


po  konpleksnoy  problecie  "Kibernetika" .  Voprosy 
scow,  Izd-vo  "Ilauka",  1  yC'J ,  33r~3oS 

s,  mouse,  muscle  stimulation,  reflex  activity, 
probability 


ABSTRACT:  Artificial  conditions  arc  created  for  finding  the  minimum  electrical 
stimulation  of  one  skeletal  muscle  of  an  animal.  liininun  muscle  tension  corresponded 
to  mininur.  stimulation.  It  was  assumed  that  the  animal  strived  for  minimum  stimula¬ 
tion  and  Was  able  to  organize  the  search  activity  of  the  muscl' .  About  2J0  experi¬ 
ments  with  tens  of  white  mice  showed  they  could  seek  minimum  stimulation.  Continuous 
periodic  oscillations  of  the  control  action  near  values  corresponding  to  the  minimum 
of  the  extremal  characteristic  were  observed.  It  is  shown  that  the  search  for 
minimum  painful  stimulation  can  be  explained  on  the  basis  of  the  search  hypothesis. 
Special  experiments  confirmed  the  hypothesis  on  the  lef t-to-right  search.  Orig.  art. 
has:  16  figures  and  1  formula. 


MATH;-;:;  ATI  CAL  MODELING  OR  LIFE  PROCESSES  (USSR) 


The  All-Union  Conference  or>  the  Problems  of  Model! nr  Life  Processes 
organized  by  the  Scientific  Council  on  the  Complex  Problem.  "Ph i.losonii: col 
Problems  of  Contemporary  Natural  Sciences",  the  Central  bureau  of 
Philosophical  Seminars,  and  the  Institute  of  Philosophy  of  the  Academy  of 
Sciences  USSR  and  held  in  Moscow  from  17  to  18  March  196ft  was  attended 
by  some  450  Soviet  scientists  from  Moscow,  Leningrad,  Novosibirsk,  Rostov, 
and  other  cities. 

In  his  introductory  remarks,  B.  Ye.  Bykhovskiy  stressed  the  importance 
of  the  mathematizatlon  of  biological  processes  to  the  progress  of  biologi¬ 
cal  sciences.  He  distinguished  three  basic  stages  of  mathematizatlon: 

1)  determination  of  the  quantitative  characteristics  of  biological  pro¬ 
cesses:  2)  choice  of  biological  systems  to  be  considered  as  elementary 
and  3)  development  of  mathematical  theory  (the  mathematical  models)  to 
explain  the  nature  of  other  biological  processes  in  terms  of  elementary 
ones.  A.  A.  Lyapunov  pointed  out  the  enormous  power  of  mathematical 
methods  in  solving  the  oroblem  of  the  multilevel  structure  of  living  or¬ 
ganisms.  He  gave  a  detailed  account  of  studies  carried  out  in  that  direc¬ 
tion  in  the  Siberian  Branch  of  the  Academy  of  Sciences  USSR,  in  particular, 
a  logical  model  of  "operons"  which  is  considered  as  a  certain  kind  of 
"atoms"  of  biological  system  activity  (V,  A.  Ratner)  and  of  simplified 
"machine"  models  of  life  processes  for  population  genetics  (0.  S.  Kulagina). 
The  problem  of  choosing  the  simplest  objects  for  mathematical  modeling  was 
analvzed  at  the  conference,  M.  L.  Tsetli.i  and  A.  A.  Malinovskiy  pointed  out 
etnbrvogenesis  as  a  particularly  favorable  object  in  this  respect.  I.  A. 
Akchurin  proposed  application  of  the  general  mathematical  theory  of  cate¬ 
gories  and  functors  to  the  study  of  multilevel  structures  of  life  processes. 
The  paper  by  the  recently  deceased  N.  A.  Bernshteyn  stressed  the  necessity 
of  developing  entirely  new  chapters  of  biomathematics  for  describing  parti¬ 
cular  biological  processes.  The  theory  of  well  organized  functions  (L.  U. 
Gel' fand  and  co-workers  are  working  on  this  theory)  is  indicated  as  one  of 
such  new  chapters.  V.  L.  Ryzhkov  reported  on  spiralization  and  despiraliza- 
tion  in  protein  and  nuclein  acid  molecules  in  processes  of  the  embryogenesi s 
and  neural  activity  and  stressed  the  need  of  introducing  new  and  profound 
theoretical  concepts  based  on  such  chapters  of  modem  mathematics  as 
topology  and  the  theory  of  random  processes  into  biology.  C.  V.  Cerslmni 


% 


and  G.  B.  Nikolskiy  pointed  out  that  development  of  the  mathematical  theory 
of  biological  processes  requires  modification  of  the  established  concepts 
of  biology;  however,  they  advise  that  this  be  done  very  carefully.  Panel 
discussions  were  held  on  presented  problems.  In  particular,  the  applicability 
of  the  second  lav  of  thermodynamics  to  biological  systems  was  Che  subject 
of  heated  discussions.  [LK] 

SOURCE:  Akchurin,  I.  A.  Mathematical  modeling  of  life  processes  (All- 

Union  conference  in  Moscow).  IN:  Akademiya  nauk  SSSR.  Vestnik;  no.  7,  1966 
93-95. 
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TITLE:  Uodel  design  of  the  amplification  and  conversion  mechanism  of  input  signals  in 
the  receptors  of  sense  organs 
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SOURCE:  AN  SSSR.  Kauchnyy  sovet  po  koapleksnoy  probleae  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Xbscoar,  Izd-vo  "Nauka",  1967,  30-36 


TOPIC  TAGS:  human  sense,  signal  reception,  medical  research,  bionics,  nervous  system 


ABSTRACT:  An  electronic  circuit  has  been  designed  for  simulating  the  input  signal 
amplification  and  conversion  mechanism  in  human  sense  organ  receptors.  The  circuit 
simulates  closely  the  action  of  actual  receptors  and  can  be  used  for  sense  phenomena 
studies  and  for  developing  artificial  sense  receptors.  The  main  circuit  element  is  a 
tlyratron  blocked  by  a  total  voltage  made  up  of  a  base  voltage  (Vb)  and  a  voltage  of  a 
charged  capacitor  (Vc).  As  the  capacitor  slowly  discharges,  reducing  Vc,  the  thyratron 
fires.  At  firing,  the  thyratron  is  extinguished  and  the  capacitor  is  recharged  to  Vc. 
Thus  there  exists  a  constant  low  frequency  signal  corresponding  to  the  spontaneous 
activity  of  receptors.  With  an  increased  V^,  the  signal  frequency  increases,  restor¬ 
ing  a  Vc  sufficient  to  compensate  V^,  restoring  the  original  circuit  to  a  stable 

unbalance  state.  This  action  corresponds  to  receptor  adaption.  The  circuit,  just 
like  the  receptor,  responds  only  to  sharp  input  signal  changes.  The  circuit  will 
respond  to  a  light  increase  or  decrease,  if  connected  to  a  photoresistor  or  to  a 
regular  resistor  of  a  voltage  divider,  respectively,  paralleling  the  paired  action 
of  receptors  responding  to  signal  changes  of  only  one  sign.  Thus  the  circuit  operates 
in  a  steady  unbalance  state  highly  sensitive  to  input  signal  changes,  and  producing 
interference-free  output  signals  with  a  repetition  frequency  proportional  to  the  input 
signal  change.  Orig.  art.  has:  4  figures. 
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TITLE:  Joints  of  the  extremities  of  mammals  as  damping  devices 
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ABSTRACT:  X-ray  studies  of  a  total  of  32  joints  of  dogs  filled  with  a 
contrast  liquid,  and  an  examination  of  a  total  of  14  frozen  joints  and 
of  latex  casts  for  a  total  of  21  joints  showed  a  nonuniform  distribution 
of  the  synovia  in  the  interspaces  between  bones  of  a  joint,  with 
synovial  accumulations  predominant  in  areas  free  of  a  close  contact 
between  bones.  It  was  observed  further  that  there  was  invariably  a 
synovial  interlayer,  rather  than  a  direct  contact,  between  the  bone 
surfaces  of  joints  in  a  relaxed  state  and  that  increasing  pressure 
gradients  developing  in  different  portions  of  joint  cavities 
during  bending  and  unbending  motions  exerted  a  damping  effect  on  these 
motions.  A  study  of  a  group  of  8  dogs  revealed  only  synovia  traces  in 
the  joints  of  dogs  immobilized  for  12  months,  and  125-225  and  369-615 
m  r  synovia  in  the  joints  of  control  dogs  and  dogs  given  running 
exercises  for  12  months,  respectively.  The  amounts  of  synovia  in  the 
joints  of  a  group  of  hoofed  animals  and  its  specific  weight,  viscosity 
and  total  nitrogen  content  are  given.  The  theory  that  a  negative 
pressure  constantly  keeps  the  bones  of  joints  in  animals  in  direct 
contact  is  dismissed.  Orig.  art.  has:  1  figure  and  3  tables. 
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TITLE:  Model  for  an  electric  signal  from  a  group  of  muscle  fibers 
SOURCE:  Biofizika,  v.  12,  no.  6,  1967,  1059-1063 

TOPIC  TAGS:  electronic  simulation,  pulse  signal,  muscle  stimulation, 
biologic  model  j 

ABSTRACT:  The  study  involved  a  biopotential  derived  from  a  group  of 
muscle  fibers  of  one  motor  unit;  a  model  was  sought  for  the  formation 
of  a  summary  signal  which  would  elucidate  some  features  of  the  motor 
unit  signal  impulse.  The  model  presented  gives  a  mathematical 
expression  for  the  basic  parameters  of  the  impulse  Itself  and  those  of 
the  complex  signal  (lead  of  biopotentials  off  the  surface).  The  basic 
formula  for  voltage  of  the  latter  was 

(0 

4-1 


where  UR  is  the  voltage  of  the  fiber  pulse  signal,  n  the  number  of 
fibers  recording  in  the  motor  unit,  and  ©  the  start  of  fiber  impulse 
activity.  Tests  in  denervated  muscles  showed  that  the  fiber  signal 
usually  has  2  or  3  peaks  with  varying  polarity  (2  or  3,  rarely 
monophasic)  approximating  those  found  for  a  volume  conductor-  On  this 
basis  formulas  were  developed  for  2  and  3  phasic  impulses  of  the  motor 
unit  and  for  asynchronous  operation;  these  were  simplified  to  yield 
(10)  and  (12) ,  the  latter  for  asynchronicity 
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(10) 


(12) 


where  A  and  B  are  coefficients  depending  on  UR  and<p(scalar  potential 
Gaussian  curve).  Results  coincided  with  myogTaphic  values.  The  energy 
spectrum  of  the  motor  unit  impulses  calculated  according  to  these  and 
other  formulas  also  coincided  with  the  experimentally  correlated 
function  of  muscle  biocurrents.  Another  approximating  formula  is 
presented  for  the  case  where  impulses  of  simultaneously  acting  motor 
units  have  different  parameters.  Orig.  art.  has:  20  formulas  and  5 
figures. 
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TITLE:  Principles  of  organization  of  complex  biologic  control  systems 

SOUJtCEs  AH  SS5S.  Kauchnyy  sovet  po  kor.ipleksnoy  problcnc  "I'ibernetika".  Voprosy 
bioniki  (Problens  of  bionics)  Moscow,  Izd-vo  "Ifauka",  1967,  287-292 

TOPIC  TAOS:  bionics,  cybernetics,  algorithm,  biologic  model,  mathematic  model, 
homeostasis,  automatic  control,  automatic  control  system,  physiologic  parameter 

ABSTRACT:  The  problem  of  studying  the  mechanism  of  interaction  of  the  principles  of 
centralization  and  autonomy  is  examined,  and  a  hypothesis  is  proposed  based  on  the 
notion  of  the  dialectic  unity  of  these  principles.  The  control  system  of  the  physio 
logic  processes  in  the  organism  consists  of  three  hierarchically  subordinate  levels 
(see  Pig.  l).  An  algorithm  and  circuit  have  been  proposed  for  seeking  optimal  condi 
tions,  and  experimental  check  of  the  algorithm  on  a  computer,  where  the  internal 
medium  (object  of  optimistic n)  had  ten  variables,  showed  its  efficiency. 


Pig.  1.  Hierarchical  structure  of  control  system 
Orig.  art.  has:  1  formula  and  3  figures. 
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TOPIC  TAGS:  biologic  model,  analog  computer  system,  computer  simulation,  brain, 
biopotential 

ABSTRACT:  It  vas  demonstrated  that  the  construction  of  structural-functional  models, 
vhich  aro  analogs  of  initial  systems  in  expanded  conditions  of  behavior,  cannot  be 
done  on  linear  electronic  simulating  machines.  However,  those  models  can  bo 
constructed  using  elements  of  nonlinear  analog  technology  vhich  simulate  the  zone  of 
insensitivity,  limitations,  the  moment  of  dry  friction,  rolay  nature,  and  free  play, 
and  vhich  realize  functional  transformation,  ete.  In  addition,  simulation  of  complex 
aspects  of  tho  behavior  of  biologic  systems  such  as  adaptation  is  apparently 
impossible  without  applying  nonlinear  passive  or  active  elements.  Kodels  vhich  are  a 
structural-functional  set  of  elements  with  lumped  and  distributed  parameters  should 

be  considered  as  the  next  stop  in  developing  an  apparatus  for  simulation  of  biologic 
systems.  The  author  presents  a  procedure  for  construction  of  such  a  modal,  vhich  is 
a  structural-functional  analog  of  certain  functionally  cormoctcd  brain  formations. 

The  model  reproduces  in  sufficient  detail  a  picture  of  the  bioelectric  behavior  of 
the  brain  on  the  functional  level  in  a  significant  range  of  Internal  states  and  under 
certain  forme  of  external  Influenoee. 
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TITLES  Experimental  investigation  processing  in  an  electronic  model  of  an  auditory 
analyzer  receptor 

SC£?.C3 ;  Vaosoyuznaya  konforentsiya  po  noyrokibernotike.  3d,  Rostov-on-Don,  196?. 
IVoblemy  neyrokibornotiki  ( Problems  of  near ©cybernetics ) ;  refaraty  dokladov 
konforentsii.  Rostov-on-Don,  Iid-vo  Postovs kogo  univ.,  1967,  16^-165 

a 

TOPIC  TAGS:  biologic  nodal,  electronic  simulation,  audition,  nerve,  acoustic  signal 

ABSTRACT:  Aspects  of  the  transformation  of  input  information  vere  investigated  in  an 
experimental  nodel  of  an  auditory  analyzer  receptor,  in  uhich  certain  features  of  the 
tr ana formation  of  an  acoustic  stimulus  into  nervous  activity  vere  taken  into  account. 
Investigation  of  the  amplitude  and  phaso  frequency  characteristics  of  the  model 
experimentally  confirms  a  hypothesis  about  perception  of  high  frequencies  according 
to  a  place  principle  and  of  low  frequencies  according  to  a  principle  of  volley*.  The 
effoct  on  the  model  of  complex  signals  of  the  modulated  and  noraaodulated  broad  band 
noise  type  was  studied,  and  suppositions  wore  made  about  the  nature  of  separation  of 
these  signals.  The  receptor's  role  was  established  in  the  formation  of  certain 
psycho-acoustic  phenonona,  such  as  the  effect  of  masking  of  curves  of  equal  loudness. 
It  wt  concluded  that  declina  in  perception  of  high  frequencies  depends  on  features 
of  the  transmission  of  sound  in  the  middle  ear.  The  sane  is  true  of  low  frequencies, 
but  in  the  cochlea,  Experiments  with  the  model  demonstrated  the  important  role  of 
the  receptor  in  perception  end  transformation  of  signals  and  led  to  a  conclusion  about 
the  nature  of  information  entering  the  neuron  structure* 
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ORG:  Institute  of  Automation  and  Telemechanics,  Academy  of  Sciences  SSSR  (Institut 
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TITLE:  Modeling  in  physiology  of  the  nervous  system 

SOURCE:  Zhumal  vysshey  nervnoy  deyatel'nosti,  v.  16,  no.  1,  1966,  82-87 

TOPIC  TAGS:  nervous  system,  cybernetics,  anatomic  model,  cell  physiology 

ABSTRACT :  The  author  proposes  the  working  hypothesis  that  elementary  functional  pro¬ 
cesses  of  neurons  occur  on  the  molecular  level.  Each  macromolecule  is  then  viewed  in 
a  set  of  essential  coordinates  in  such  a  way  that  the  smallest  change  in  the  set  would 
destroy  these  molecules.  Under  continuous  outside  influences,  these  molecules  try  to 
preserve  the  values  of  their  coordinates  around  a  certain  point  called  equilibrium. 

The  hypothesis  is  limited  to  outside  forces  of  slightly  larger  energies  than  the  ener¬ 
gy  of  activation,  but  of  the  sane  order  of  magnitude.  It  is  supposed  that  the  macro- 
molecules  possess  an  inner  mechanism  which  utilizes  the  dissociation  energy  of  all  in¬ 
essential  coordinates  of  the  system,  which  by  necessity  are  weaker  than  the  essential 
ones,  to  preserve  the  essential  coordinates  around  a  point  of  equilibrium  This  en¬ 
ables  the  molecule  to  preserve  its  entity  under  higher  energies  than  it  could  without 

such  a  mechanism.  Thus  the  hypothesis  leads  to  ths  point  that  macromolecules  tend  to 
ccmpensate  for  the  destructive  forces  of  accidental  thermal  collisions  by  interaction 
with  other  molecules.  This,  however,  occurs  to  a  limited  extent  only,  and  the  auth¬ 
or  introduces  a  concept  of  "fixed  channels"  for  the  mechanism  of  compensation.  Seve¬ 
ral  theoretical  and  practical  cases  are  introduced  to  support  these  ideas.  Experi¬ 
mental  work  resulting  from  this  model  will  be  published  separately.  (14] 
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TXTLSi  The  simulation  of  perceptive  processes 

i 

SOURCE:  Vsesoyuznaya  konforontsiya  po  noyrokibornetike,  3d,  Rostov-on-Bon,  1967. 
fVbblory  neyroklbernatiki  (Problems  of  neurocybcrnotics);  roforaty  dokladov 
konferentsli.  Rostov-on-Don,  Iid-vo  Eostovskogo  univ. ,  196?,  39 


TOPIC  TAGS:  visual  perception ,  mathematic  Model,  automatic  control  paranotor 


ABSTRACT:  Evaluation  of  distaneo  from  specific  objects  and  evaluation  of  change  in 
distanco  has  decislvo  significance  in  controlling  moving  systems.  The  apparent 
velocity  of  objects,  their  apparent  site,  clearness  of  discrimination,  and  the 
inclination  of  the  sighting  angle  are  the  basic  parameters  according  to  which  this 
•valuation  is  made.  Analytically  the  relative  chango  in  the  angular  velocity  of  the 
points  of  a  flat  object  during  movement  of  the  obaorvor  perpendicularly  to  its  surface 
is  expressed  by  the  formula: 


~  _  AH  +  (2ln  sin  2p). 

m  u  h 


■Ay-la  the  threshold  change  of  tho  angular  voloeity  of  the  points  of  the  flat  objoct 
vith  corresponding  change  in  the  velocity  of  the  observer's  movement,  of  his  distance 
ft* an  the  plane,  and  of  the  sighting  angle.  For  a  traoldng  sighting  the  formula  has 
the  farm: 


Alt 

k 


For  s  sliding  sighting  the  formula  is  expresses  ••  < 

A»  _  a  k 

•  T”  «•  ' 

•  Bence.lt  follows  that  the  proeislon  of  evaluation  of  change  in  distance  by  means  of 
change  in  the  apparent  velocity  is  two  times  greater  for  the  tracking  sighting  model 
than  for  the  sliding  sighting  modal.  The  models  described  can  be  used  for 
psychological  evaluation  of  s  fisld  of  vision  suitable  for  control  of  oertaln  kinds 
of  noting  system.  • 
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AUTHORS s  Pukshanskiy,  L.  Ya,;  Yuzefovich,  G.  I. 

ORC:  none 

TITLiiS:  A  mathematical  model  of  the  tine-reading  mechanism  in  biological  objects 
(insects,  plants) 

SOURCE:  All  SS3H.  H&uchnyy  sovet  po  koapleksr.oy  problems  "Kibcmetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "N&uka”,  19&7*  315-322 

TOPIC  TA-G3:  bionics,  cybernetics,  mathematic  model,  biologic  model,  insect,  plant 
metabolism,  clock,  differential  equation,  nonlinear  differential  equation,  biologic 
metabolism 

ABSTRACT:  The  available  data  on  the  biological  clocks  of  plants  and  insects  are 
examined  and  used  to  construct  a  mathematic  model.  It  is  assumed  that  metabolic 
processes  obey  the  following  conditions:  the  sane  objects  are  participants  in  processes 
occurring  in  different  parts  of  the  metabolic  network;  some  of  the  processes  are  auto- 
catalytic;  all  processes  touch  spatially;  and  processes  occurring  without  the 
participation  of  objects  !.l^  occur  at  a  rate  determined  by  the  rates  of  the  individual 
enzyme  reactions.  Taking  the  periodicity  of  light  action  into  account,  under  normal 
natural  conditions  the  biological-clock  model  of  insects  is 

~  »  *,v  —  k'txy  —  A n.r, 

~5T  ~  k:XtJ  ~  +  k'x’ 

where  is  a  square  function  such  that  1  ■  0  when  0  <.  t  <r  and  A^  =  when 

7"  <  t  T;  T  is  the  period  of  external  light;  k  are  uniquely  determined  rate  constants 
of  the  processes  of  the  system.  Orig.  art.  hast  8  formulas  and  2  figures. 
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AUTHOR;  Gambaryan,  P.  P. 

ORG :  none 

TITLE:  Various  gaits  of  mammals  as  possible  models  for  the  motion  of 
lever  machines 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika". 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  IzG-vo  "Nauka",  1967. 
S78-S82 

TOPIC  TAGS:  animal,  mctirn  mechanics,  biologic  model,  vehicle 
engineering 

ABSTRACT:  A  work  of  Sukhanov  on  the  rhythms  of  the  motion  of  extremities 
of  quadupeds  (Byulleten'  Moskovskogo  Obshchestva  Lyubiteley  Prirody, 

1965)  is  quoted,  and  his  graphical  representation  of  various  gaits  of 
these  animals  is  discussed  in  an  attempt  to  fit  these  motions  into  the 
mechanics  of  lever-driven  vehicles.  The  asymmterical  gaits  of  mammals, 
grouped  into  ricocheting  jumps  and  gallops,  are  believed  to  a  result  of 
the  evolutionary  adaptation  to  vertical  jumps.  Numerical  values  are 
given  for  the  thrust  and  landing  impact  of  these  gaits,  for  Meriones 

tristrami,  meridianus  and  persicus,  Ochotona  precei  and  Mustela  nivalis. 
The  characteristics  of  gaits  of  mammals  which  may  be  useful  in  designing 
and  developing  lever-driven  track  cars  are  listed  as  a  speed  of  motion 
and  a  ratio  between  the  transfer  rates  of  the  distal  portions  of 
extremities  and  the  center  of  gravity,  roughly  proportional  to  the 
rhythm  of  work  of  extremities,  i.e.  to  the  reciprocal  of  the  ratio 
between  the  time  of  support  and  the  time  of  transfer  of  extremities. 
Orig.  art.  has:  1  figure  and  1  table. 
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AUTHOR:  Grishin,  V.  G. 

ORG:  none 

TITLii:  A  "visual"  model  of  hearing  perception 

SOUR CBs  AN  SS3R.  Hauchnyy  sovet  po  kor.pl eksnoy  probleme  "Xibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Koscow,  Izd-vo  "Nauka",  1 9^7 >  113-118 

TOPIC  TAGS:  perception,  human  sense,  bionics,  coding,  coding  evaluation,  image 
converter,  image  projection,  pattern  recognition 

ABSTRACT:  The  hearing  process  was  studied  by  formulating  a  two-dimensional  model 
which  parallels  the  operation  of  the  eye's  retina  in  observing  a  two-dimensional 
picture.  Although  the  model  is  inexact,  it  is  useful  in  studies  of  evaluating  arti¬ 
ficial  sound  codes  for  converting  visual  signals  to  audio  images,  so  that  "sights  can 
be  heard."  The  signals  from  the  hair  cells  of  the  ear's  cochlea,  stimulated  by  sound, 
are  transmitted  to  peripheral  neuron  systems  where  the  audio  image  is  formed  on  layers 
of  Iwo-dimensionalshcets.  One  sheet  coordinate  axis  is  a  function  of  frequency,  the 
other  is  a  tine  function.  The  audio  signal  is  thus  reduced  to  a  dynamic  frequency 
spectrum  which  is  scanned  to  give  the  sound  sense.  Such  phenomena  as  residual  masking, 
inverse  masking,  and  simultaneous  masking  by  different  frequencies  are  explained  by 
this  model.  A  device  produced  for  recoding  visual  signals  to  audio  signals  provided 
unambiguous  conversion,  which  the  test  subject  was  readily  able  to  master.  In  a  test 
where  visual  patterns  of  various  quality  were  recoded  to  audio  signals,  the  qualita¬ 
tive  characteristics  v/cre  maintained,  confirming  the  validity  of  the  model.  Orig. 
art.  has:  1  table  and  2  figures. 
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TITLE*  Characteristics  of  the  biomechanical  construction  of  pinnate  muscles 

SOURCE*  All  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problene  "Kibemetika",  Yoprosy 
bioniki  (Problems  of  bionics)  LIoscow,  Izd-vo  "Nauka'',  ‘.967*  570-572 

TOPIC  TACSs  bionics,  cybernetics,  biomechanics,  musculoskeletal  system,  mathematic 
model,  biologic  model 

ABSTRaCT*  The  gain  in  load  lifting  and  in  rate  of  contraction  of  clusters  that  are  at 
an  angle  to  the  direction  of  pull  is  substantiated.  The  relationship  between  the 
length  of  the  clusters  and  the  pinnate  angle  of  the  muscle  is  examined.  It  is  found 
that  the  movement  of  the  tendon  is  always  greater  than  the  contraction  of  the  oblique 
cluster  (see  Fig.  l).  In  a  muscle  with  parallel  movement  of  the  clusters,  the  con¬ 
traction  of  the  muscle  is  equal  to  the  contraction  of  the  clusters.  To  determine 
pinnateness,  it  is  sufficient  to  measure  the  length  of  the  largest  and  smallest 
clusters  and  the  angle  of  deviation  of  the  latter. 


Fig.  1.  Change  in  position  of  cluster 
in  pinnate  muscle  with  contraction 

Grig.  art.  has*  8  formulas  and  2  figures. 
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TITLE:  The  auto-oscillation  nature  of  G-vaves 

SOUP. OS:  Vsesoyuznaya  konferentsiya  po  r.eyrokibernetiko ,  3d,  flostov-on-Ibn,  1967. 
Probleny  noyrokiber.-ahlki  ( Problems  of  nsurocybernetics);  rofc-raty  dokladov 
konf erentsii.  Rostov— on-Don,  l2d-vo  Rostovskogo  univ.,  196?,  5?~5& 

TOPIC  TAGS:  EEC-,  biologic  model ,  cerebral  cortex,  oscillation 

ABSTRACT:  The  qualitative  mechanism  of  oscillations  of  asymmetry  of  the  alpha  rhythm 
was  investigated  on  the  basis  of  auto-oscillation  concepts.  These  concepts  are  used 
because  of  the  characteristic  difference  of  auto-oscillation  from  other  oscillatory 
processes ,  i.  e.  independence  of  th©  amplitude  and  frequency  of  the  established 
periodic  condition  from  the  initial  excitation  s^ate  of  the  system.  An  inves tigation 
was  conducted  to  clarify  the  existence  of  an  interr elationohip  botvean  the  auto¬ 
oscillations  in  different  points  of  tho  cerebral  cortex.  A  conclusion  was  drawn  about 
the  future  development,  if  only  for  purposes  of  simulation,  of  dynamic  models, 
distributed  in  space,  of  auto-oscillation  systems  of  the  "predator- victim"  typo 
(Artem'yeva,  Keshalldn,  1965).  Similar  models  were  previously  developed  in  a  discrete 
(localised)  variant  (Walter)  and  proved  to  be  extremely  meaningful  for  application  to 
certain  biological  problems  (Khil'mi,  1966). 


POSSIBILITY  OF  MODELING  VISUAL  AND  AUDITORY  SIGNALS  BY  DIRECT  ELECTRICAL 
STIMULATION  OF  THE  CEREBRAL  CORTEX 


Kogan,  A.  B.,  G.  V.  Goncharova,  Ye.  V.  Kompaneyets,  and  V.  G.  Slyusar'. 
Mezhvuzovskaya  nauchnaya  konferentsiya  po  neyrokibernetike,  2d,  Rostov- 
on-Don,  1965,  Problemy  neyrokibernetlki  (Problems  of  neurocybernetics); 
materialy  konferenteii,  v.  2.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ., 
1966,  172-174.  AT7033547 

The  creation  of  electronic  prostheses  for  the  visual  ano  auditory 
systems  may  be  possible  because  these  sensory  functions  are  localized 
in  the  cerebral  cortex  and  because  they  may  be  activated  by  direcc 
electrical  stimulation.  The  greatest  difficulty  lies  in  the  fact  that 
real  perception  represents  the  synthesis  of  many  interacting  signals  in 
the  projective  field.  The  authors  attempted  to  determine  the  extent  to 
which  electronic  models  of  visual  and  auditory  perception  can  match 
natural  perception  of  the  external  world.  One  series  of  experiments 
was  concerned  with  the  auditory  analyzer,  and  the  other,  with  the 
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visual  analyzer.  For  the  latter,  multiple-contact  electrodes  were 
attached  in  the  visual  analyzer  region  of  cats.  Stimuli  were  applied 
at  various  points,  until  a  point  was  found  at  which  stimulus  caused  the 
characteristic  "glancing"  reaction  of  turning  the  head  toward  the  side 
opposite  the  stimulus.  A  conditioned  food  reflex  was  established  in 
the  animals;  in  some  cats,  the  signal  was  the  electrical  stimulation 
of  the  cortex,  and  in  others,  it  was  the  switching  on  of  a  lamp  located 
in  the  "glance"  target  area.  When  these  reflexes  were  firmly  established, 
the  stimuli  were  reversed;  the  cats  with  a  reflex  established  for 
electrical  stimulus  were  presented  with  the  lamp,  and  those  conditioned 
for  the  lamp  were  given  cortical  stimuli.  It  was  found  that  in  most 
cases,  electrical  stimulus  at  the  appropriate  point  on  the  cortex  of 
the  auditory  or  visual  analyzer  could  replace  an  adequate  visual  or 
auditory  stimulus.  This  is  evidence  that  the  signal  meaning  of  the 
light  or  sound  stimulus  and  the  electrical  stimulus  are  Identical. 

Thus,  it  appears  possible  to  produce  some  effects  of  adequate  afferenta- 
tlon  by  direct  electrical  stimulation  of  the  analyzer  systems.  [EL] 
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CKG:  none 

TITLE:  Certain  analogies  in  the  behavior  of  discrete  automations  and  living  organisms 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetika,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibornetiki  (Problems  of  neurocybernetics) ;  referaty  dokladov 
konferertsii.  Rostov-on-Don,  Izd-vo  Rostovs Logo  ur.iv.,  196?,  70-71 

TOPIC  TAGS:  finite  automaton,  reflex  activity,  behavior  pattern 

ABSTRACT:  Features  of  the  behavior  of  an  abstract  finite  detorministic  automaton  are 
examined  to  determine  the  types  of  automaton  behavior  which  can  be  compared  with 
conditioned  and  unconditioned  reflexes.  The  properties  of  an  automaton  necessary  for 
development  of  conditioned  reflexes  of  tho  first,  second,  and  other  orders  are 
determined.  The  developod  reflexes  can  be  confused  with  change  in  the  external 
environment,  represented  by  a  sat  of  "work  generators,"  It  is  noted  that  subautomats, 
dofinad  in  tho  sense  of  algebraic  subsystems,  determine  the  localizability  of  the 
automaton's  reactions  in  a  set  of  states.  Aspects  of  automaton  behavior  similar  to 
certain  aspects  of  rational  behavior  (abstraction,  discrimination,  generalization, 
and  others)  and  to  disturbances  of  rational  behavior  are  also  examined. 
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"Kibemetika."  Vo  prosy  bioniki 


frobie.ua  of  bionics)  Aoscow,  izd-vo  ".teuka,"  19&7,  505-311 

TOPIC  7/.uo:  bionics,  mathematic  nodel,  biologic  model,  nucleotide,  probability,  biology, 
enzyme 

AB3T;0-.C7:  frubie:.ts  connected  with  the  rale  of  multiplication  of  an  object  in  a  medium  •..■it 
nonsptimua  parameters  for  the  object  are  examined.  ..  theory  cf  "bioresonance"  is  proposed 
when  the  composition  of  the  nutrient  medium  differs  greatly  from  that  necessary  for  me taco 
Use,  malnutrition  begins.  Tnis  process  intensifies  with  time,  since  the  absorption  of 
nutrients  is  a  chain  process.  The  chain  process  occurring  in  a  living  tissue  is  sharply 
resonant,  rile  intensity  of  the  chain  process  is  a  resonant  function  of  the  difference 
:K  -  li ' ,  v;h-o re  h  characterizes  the  nutrient  composition  and  the  surrounding  medium: 

+  Pt  t-  _  -‘M  ~L  Pro  . 

An 
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Pg  -r  nc 

where  p  are  the  probability  density  function 


11  go  ~ ■  Pro 

'or  various  nucleotides  in  the  Eetiiun.  A 
nathemhtic  model  is  constructed  for  constants  A  and  Kg,  and  variation  in  these  parameters 
is  discussed,  s.  method  for  controlling  chain  multiplication  of  a  single-celled  organism 
is  indicated.,  but  adaptation  and  mutation  are  not  considered.  Grig.  art.  has;  21  formulas 
4  figures,  and  1  table. 
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TITLE:  A  study  of  the  characteristics  of  the  electric  model  of  the  main  meabrane  in 
the  hearing  organ  as  a  "frequency-coordinate"  converter 

SOURCE :  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  lioscow,  Izd-vo  "JJauka",  19^7,  81-90 

TOPIC  TAGS:  human  sense,  bionics,  electric  analog,  mathematic  model,  model  test, 
mathematic  analysis 


ABSTRACT:  A  mathematical  analysis  of  an  electric  model  simulating  the  ear's  cochlea 
is  developed,  and  the  computed  characteristics  of  the  monel  circuit  are  compared  with 
measured  characteristics  of  an  ear.  The  circuit  shown  in  Fig.  1  provides  the  easiest 
analysis  while  preserving  the  qualitative  nature  of  the  phenomena  involved. 


Fig.  1.  Equivalent  circuit 
of  a  long  line,  simulating 
the  main  membrane 
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The  differential  equation  of  the  voltage  (U)  of  the  model  is  analyzed,  with  the  cir¬ 
cuit  parameters  assured  to  have  a  weak  exponential  dependence  on  the  line  lenjth  (x). 
For  one  part  oi  the  solution,  a  simplification  is  attained  by  considering  sone  param¬ 
eters  to  be  constant  and  by  neglecting  certain  terms  associated  with  running  waves. 

An  express ion  for  the  transverse  current  (Jx)  as  a, function  of  x  is  then  developed. 

A  study  of  the  modulus  of  J(x)  vs  x  displays  the  amplitude-coordinate  characteristic. 
The  frequency  for  each  point  in  the  line,  which  will  give  a  maximum  J,  is  investigated 
as  a  function  of  x.  The  line  transmission  coefficient  is  analyzed,  and  an  expression 
for  the  coordinate  quality  factor  (£  )  is  developed  aa  a  function  of  x.  Finally,  the 
equations  are  converted  from  the  combined  to  the  distributed  parameters  with  exponen¬ 
tial  variation.  The  calculated  characteristics  so  obtained  agreed  qualitatively  with 
the  measured  values,  and  a  more  precise  equation  used  with  a  computer  gave  analogous 
results.  Orig.  art.  has:  7  figures  and  46  formulas. 


7?. 

AUTHOR:  Letunov,  Yu.  P. 


ORG:  none 

TITLE:  On  some  engineering  advantages  of  "biologic"  (homogeneous)  circuits 


SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibemetika" .  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967,  “'97-203 


TOPIC  TAGS:  bionics,  cybernetics,  biologic  model,  memory  element,  reliability, 
conmunication  network,  switching  circuit,  switching  theory,  logic  circuit 


ABSTRACT:  Some  individual  functional  advantages  of  homogeneous  circuits  are  studied 
without  examining'  their  technological  merits.  Formulas  are  given  for  calculating  the 
sp«ed  of  isotropic  activity  of  periodic  cell  circuits,  planar  equicell  circuits  with 
isotropically  packed  cells  (see  Fig.  1),  and  tree  circuits.  The  circuits  have  high 
response  speed  for  slow-acting  elements  and  can  be  used  in  creating  communications 
networks,  roads,  and  pipelines,  Reconsnendations  are  made  for  minimizing  expenditures, 
Obtaining  maximum  reliability,  and  maintaining  the  overall  control  structure  when  the 
power  of  the  network  is  increased.  A  reliable  and  high-speed  diode-transformer 
memory  for  large  volumes  of  information  can  be  created. 


Fig.  1.  Planar  equicell  circuits 
with  isotropically  packed  cell 9: 
a — p  =  4,  r  =  6;  b — p  =3,  r  *  7 

Orig.  art.  has:  8  formulas  and  6  figures. 
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AUTHOR. s  Makeyev,  A,  V, 

GRGs  none 

TITLE:  The  problem  of  sensory  systems 

SOURCE:  Vsesoyutnaya  konforentsiya  po  neyrokibornetike ,  3d,  Rostov-on-Don,  1967* 
Problemy  neyrokibornetiki  (Problems  of  neurocyberr-etics ) ;  ref  era  ty  dokladov 
konferent3li.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  88-89, 

TOPIC  TAGS:  sensory  motor  area,  reflex  activity,  biologic  model,  form  recognition 

ABSTRACT:  In  many  branches  of  science  and  technology  practical  successes  can  be 
attained  or  stimulated  only  through  solution  of  tho  problem  of  sonsory  biological 
systems.  The  complex  nature  of  this  problem  and  its  connection  with  self¬ 
organization,  thought,  and  consciousness  are  emphasized  by  various  authors.  1h# 
present  work  starts  from  a  medical  and  biologiqal  concept  of  the  reflex  which 
stipulates  as  a  neoossary  component  a  differentiated  nervous  system,  and  by 
abstracting  from  this  concept  a  structural  and  functional  plan  (SPP)  of  the  reflex, 
it  expands  the  range  of  utilization  of  this  concept  so  that  it  can  be  applied  to  tha 
investigation  of  certain  forms  of  biological  movement  f;om  the  aubcollular  to  higher 
levels.  This  methodology  reveals  the  dialectic  nature  of  the  sensory  function  of 
different  biological  objects.  The  understanding  of  life  as  a  system  of  successive 
and  complete  biological  levels  of  increasing  complexity,  and  the  application  of  the 
concept  of  the  SFP  of  tho  reflex  to  their  analysis  or  synthesis  and  to  determine  the 
relations  and  connections  between  them  requires  examination  of  the  sensory  systems 
of  living  organisms  as  hierarchical  organizations.  It  la  attempted  to  evaluate  the 
current  level  of  research  in  sensory  system  by  comparing  biological  and 
technological  sensory  models  and  ays  tees  for  the  recognition  of  forms. 
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AUTHOR;  I-.ala.khov ,  A.  K.j  Toropov,  L.  A. 

GiG:  nono 

TITIa!  Change  in  statistics  of  spontaneous  activity  of  a  receptor  system  under  action 
of  weak  signals 

SOURCE :  Vsesoyuznaya  konferontsiya  po  noyrokibernetika ,  3H,  Rostov-on-Don,  196?. 
Rrobler.y  r.cyrokibernctiki  (rroble&s  of  ncurocybernotics);  ref  ora  ty  dokladov 
konforentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  93 

TOPIC  TAGS:  biologic  nodal,  biopotential  signal  reception,  cell  physiology 

ABSTRACT:  A  nodol  is  examined  of  the  spontaneous  activity  of  a  receptor  system  in 
which  random  impulses  are  induced  over  the  threshold  fluctuations  of  the  receptor 
potential.  The  distribution  of  intervals  between  the  spontaneous  impulses  in  the 
absence  of  a  signal  is  of  tho  Poisson  type.  A  theoretical  investigation  was  made  of 
the  lav  and  parameters  for  distribution  of  intervals  botveen  impulses  of  spontaneous 
activity  undor  action  of  weak  signals  of  varied  form  on  a  receptor  cell.  The 
threshold  sensitivity  of  this  roceptor  system  was  evaluated  for  different  signals. 


78. 

AUTHOR;  Moehkov,  B.  S. ;  Fukahenakiy,  L.  Ye. ;  Yuzefovich,  G.  L 

ORG:  Scientific  Research  Institute  of  Agrophysics  (Agrollzicheeldy  nauchno-lsaeldevatel  'skiy 
institut) 

TITLE:  The  oonstruetton  of  a  mathematical  model  of  a  "biological  clock" 

SOURCE;  ANSSSR.  Doklady,  v.  167,  no.  2,  1966,  440-443 

TOPIC  TAGS:  mathematic  model,  biology,  animal  physiology,  plant  physiology,  analog 
computer,  computer  application 

ABSTRACT:  Diurnal  variations  hi  the  intensity  of  physiological  processes  have  been  establish¬ 
ed  In  all  biological  organisms  having  a  more  complex  structure  than  bacteria.  S  is  customary 
to  assume  that  these  variations  ("physiological  clocks"  or  "biological  clocks”)  are  developed  in 
the  process  of  evolution  by  *  property  which  ensures  the  coordination  of  the  time  dependence  of 
the  various  physiological  pro  Deeses  among  themselves  and  with  the  course  of  the  periodic  vari¬ 
ations  in  the  environmental  conditions.  An  analysis  of  the  properties  of  the  "clocks"  shows 
that  thstr  mechanism  could  be  unified  (with  some  variations)  for  all  groups  of  living  organisms, 
from  plants  to  man.  The  present  article  proposes  a  mathematical  model  of  a  biological  clock 
with  analogs  In  live  tissue.  The  model  proposed,  termed  the  first  approximation  model,  has 
been  investigated  both  analytically  and  on  an  electronic  analog  computer.  It  is  shown  that,  pro¬ 
vided  certain  conditions  are  satisfied,  the  model  simulates  all  the  basic  properties  of  the  bio¬ 
logical  clocks  of  hfgher  plants.  On  the  basis  of  the  modeling  considerations,  the  authors  pro¬ 
pose  a  aeries  of  experiments  and  predict  their  outcome.  R  is  noted  that  the  principle  used  may 
be  employed  to  construct  a  mathematical  model  of  biological  clocka  for  animals.  The  proposed 
constructions  mav  be  used  for  a  photoperiodism  model.  0 rl* ,  art,  has:  5  formulas. 
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AUTHOR:  Petrov,  A.  A.;  Sragovich,  V.  G.;  Sushkov,  B.  G. 

ORG:  Computer  Center,  Academy  of  Sciences  SSSR  (Vychislitel'nyy  taentr  Akadeaii 
nauk  SSSR) 

TITLE:  Possible  Mchanica  governing  the  oculomotor  apparatus 
SOURCE:  AN  SSSR.  Dcklady,  v.  166,  no.  5,  1666,  1226*1239 
TOPIC  TAGS:  physiologic  model,  optic  model 

ABSTRACT:  The  authors  propose  a  theoretical  model  of  the  oculomotor  apparatus,  based 
on  the  work  of  D.  P.  Matyushkin  on  rabbits  and  cats.  Tbe  authors  propose  a  binary 
motor  system  for  the  human  eye  motor  apparatus  and  suggest  that  caittd.  of  the  eye  motor 
apparatus  is  a  multilevel  process,  the  lower  level  effecting  realisation  of  the  eye* 
ball  movement  but  not  synchronising  it.  The  authors  propose  that  the  motor  complex 
is  activated  mid  coordinated  by  the  action  of.  a  second  level.  A  schematic  for  the 
modal  is  given,  followed  by  theoretical  diacuasion  of  its'applicability .  Tbe  authors 
express  their  deep  gratitude  to  V.  S.  Gurfinkel’  for  numerous  discussions  on  physio¬ 
logy  which  gave  impetus  to  tbs  formulation  of  the  problem  and  to  A.  L.  Byzov,  A.  V. 
Lebedinskiy,  p.  R.'  Matyuahkix  V  Tsetli'  a'  t  h.  fabrua  for  their  discussion  of 
the  model.  Orig.  art.  haa:  1  i  ,  re.  (14} 
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AUTHCR:  Plotnikov,  V,  N.;  Xalakhov,  N.  A. 

CRG:  none 

TITLE:  Some  problems  of  processing  experimental  results  to  obtain  a  mathematic  model 

SOURCE:  Vsesoyuznaya  konferentsiya  po  ncyrokibemetike ,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibernetiki  (problems  of  neurocybernotics) ;  referaty  dokladov 
konferentsii.  Rostov-on-Don ,  Izd-vo  Rostovskogo  univ.,  1967,  115-11 6 

TOPIC  TAGS:  mathematic  model,  digital  computer,  data  processing,  algorithm,  least 
square  mothod 

ABSTRACT;  The  ultimate  purpose  of  many  investigations  of  the  functional  capabilities 
of  the  human  brain  is  to  obtain  quantitative  characteristics  which  reflect 
experimental  rosults  with  sufficient  preciseness.  Approximation  of  results  by  the 
method  of  least  squares  is  an  appropriate  mathematic  treatment  for  this  purpose. 

Ill  eh  experimental  material  used  in  investigations,  which  are  usually  detailed, 
requires  use  of  digital  computers,  but  computational  difficulties  connected  with  the 
voluno  and  specific  character  of  the  material  often  appear.  Special  algorithms  for 
problem  solution  aro  necessary  for  overcoming  these  difficulties.  The  authors  present 
operational  algorithms  for  obtaining  mathematic  models  on  a  digital  computer  which 

facilitate  and  accelerate  processing  of  experimental  data.  The  proposed  algorithms 
ensure  adoquate  models  with  sufficient  accuracy.  Cases  of  the  applicability  of  these 
algorithms  to  concrete  problems  in  processing  experimental  results  were  considered  In 
finding  heuristic  programs  of  behavior. 
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AUTHOR:  Fodkovyrov,  A.  1* 

CFiG :  none 

TITLS;  Kathesatie  aodel  for  dorsal  root  reflex  mechanisms 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetikc ,  3d»  Rostov-on-Don,  l?o?. 
Problemy  noyrokiborr.etiki  (Problems  of  neurocybernetics) ;  refer* ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Roctovskogo  univ. ,  1So7,  117 

TOPIC  TAGS:  mathematic  model,  reflex  activity,  information  processing,  biopotential, 
elec  tro physiology 

ABSTRACT:  Presynaptie  inhibition  plays  an  important  role  among  the  regulating 
mechanisms  for  control  and  processing  of  information  at  the  input  of  reflex 
apparatuses  of  the  central  nervous  system.  A  mathematic  model  was  made  based  on  data 
from  electrophysiological  investigations  about  the  time  lapse  of  presynaptie 
inhibition.  Depolarization  of  prosynaptic  endings  was  described  by  a  linoar 
nenuniform  second  order  differential  equation  with  constant  coefficients.  Change  in 
the  excitability  of  a  presynaptie  ending  during  it*  depolarization  was  describod  by 
a  nonlinear  nonuniforzn  first  order  differential  equation  with  variable  coefficients. 
The  expressions  obtained  show  changes  In  the  excitability  of  a  presynaptie  ending  and 
distributions  in  tine  of  womenti  of  occurrence  of  a  dorsal  root  reflex  in  relation  to 
the  degree  of  depolarization  and  to  the  parameters  of  the  ending.  The  possible 
functional  significance  of  the  dorsal  root  reflex  is  considered. 
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TIi 1  of  synchronization  sf  initial  afferent  flow  in  the  visual  system 

SC'.PrCiS  AL:  5Sd'  .  £auehn;.*y  save!  rs  ko -.rle’.srcy  preblr  -•>  "itibornstika”.  Voprosy 
bior.lki  (rrobln-s  cf  bicr.ier)  1  ouccv,  I:J.-va  ".ijaki1*,  ISs?, 


XOrIC  TAjS:  fciolc.-ie  model,  visual  signal,  visual  physiology,  cerebral  cortex 


A33I-AC7:  An  attempt  is  rede  to  utilize  a  continuous  environment  for  modelling  one  of 
the  most  irtortmt  operations  of  signal  discrimination  in  tha  visual  systems 
temporary  peaking  as  it  is  transmitted  from  the  lowest  to  the  highest,  layer  of  the 
visual  analyzer.  Such  peaking  vas  observed  in  eats  in  investigating  total  electric 
responses  at  all  levels  of  tha  visual  system  to  light  flashes  of  different  intensities 
These  total  evoked  potentials  reflect  the  integral  behavior  of  large  sets  of  elements 
of  a  given  layer  involved  in  a  reaction,  and  for  that  reason  can  serve  to  a  certain 
degree  as  a  measure  of  the  number  of  discharges  and  the  degreo  of  their  synchroniza¬ 
tion.  With  a  reduced  light  signal  intensity,  the  total  res  pons o  of  the  second  layer 
of  the  visual  system  (binders  of  the  retina)  disappeared  earlier  than  the  response 
of  the  elements  of  the  third  layer  (output  elements  of  the  retina).  The  response  of 
the  fourth  laymr  (neurons  of  the  external  geniculate  body-relay  on  the  route  of  the 
simal  from  the  retina  to  the  cortex)  vas  preserved  with  lower  light  intensities;  and, 
the  total  evoked  potential  of  the  highest  analyzer  level,  the  visual  cortex,  had  the 
lowest  threshold  and  disappeared  last. '  These  data  indicate  an  increase  in  the  number 
of  responding  elements  at  higher  levels  of  the  system  and  increased  synchronization 
of  their  firing.  The  following  aspects  of  a  model  of  synchronization  of  initial 
afferent  flow  in  the  visual  system  are  discussed:  some  properties  of  a  multilayer 
system  of  excitable  elements,  receptive  and  projective  fields  and  distribution  of 
elements  according  to  sensitivity  to  input  sign? Is ,  distribution  of  elements  of 
different  layers  according  to  latency  cf  response,  and  the  formation  of  an  integral 
analog  reaction  of  elements  of  different  layers.  Grig.  art.  has:  2  figures. 
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AUTHOR!  Shklover,  D.  A. 

OHGs  none 

TITLE:  A  mathematical  model  of  color  recognition 

SOURCE:  JC'  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967,  398-404 

TOPIC  TAGS:  cybernetics,  bionics,  mathematic  model,  color,  colorimeter,  recognition 
process,  radiation  intensity,  radiation  receiver,  adaptation 

ABSTRACT:  A  mathematical  model  of  color  recognition  is  created  to  explain  the  mecha¬ 
nism  of  color  vision.  The  light-distinguishing  possibilities  of  a  simple  model 
consisting  of  three  radiation  receivers  with  strictly  additive  and  linear  character¬ 
istics  and  independent  outputs  are  examined.  The  proposed  model  is  based  on  the 
assumptions  that  the  reactions  of  the  radiation  receivers  are  related  nonlinearly  to 
the  intensity  of  the  stimulating  radiation  and  the  spectral  sensitivities}  the 
chroraaticity  signals  are  formed  by  pairwise  subtraction  of  the  reactions  of  the  three 
receivers;  the  signals  characterizing  color  tone  are  formed  by  nonlinear  transforma¬ 
tion  of  the  chromatid ty  signals  and  their  further  pairwise  subtraction;  the  sensations 
of  luminosity,  saturation,  and  color  tone  are  obtained  by  ave.  aging;  <  .or  contrast 
between  colors  is  determined  by  adding  the  light  contras*  and  the  cole  r  contrast. 

Good  correlation  between  the  experimental  and  calculated  data  is  obtained  when  using 
a  logarithmic  dependence  of  the  reactions  of  the  receivers  upon  intensity  and  the 
exponent.  Orig.  art.  has:  8  formulas  and  6  figures. 
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A'JTHCli:  Stavitskiy,  A.  I. 

CP.G:  none 

TITLE:  A  discrete  analog  model  of  a  sensory  system  for ' investigating  information 
characteristics  of  the  brain 

SOURCE:  Vsesoyuznaya  konforontsiya  po  ncyrokibornetlke,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  ref era ty  dokladov 
lconferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  1967,  142 

TOPIC  TAGS:  biologic  model,  computer  simulation,  brain,  human  senso,  analog  computer 
system 

ABSTRACT:  Ihe  present  investigation  v;as  based  on  determining  the  nature  of 
interactions  between  conditionally  selected  regions  of  the  brain.  Tho  connection  in 
the  present  model  between  regions  vas  realizod  with  multiextremal  nonlinear  circuits, 
which  are  analogs  whoso  topolpgical  structure  (with  a  specific  degroe  of 
approximation)  vas  based  on  results  of  a  preliminary  biological  experiment.  Ihe 
distinctive  and  most  imoortant  featuro  of  the  model  is  its  capability  of  carrying  ouo 
systematic  multichannel' "interrogation"  of  a  large  number  of  nonlinear  elements  which 
have  a  sensory  input  including  both  discrete  and  continuous  signals.  The  model  can 
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compare  the  rosults  of  "interrogation"  in  different  phase  correlations  and  can 
perform  complex  contra!] led  nonlinear  transformations  of  the  signals  within  a  wide 
range  of  frequencies  from  fractions  of  a  cycle  to  hundreds  of  kilocycles.  Broad 
opportunities  are  suggested  for  synthesis  of  the  most  diverso  analog  circuits  for 
model  verification  of  different  hypotheses  during  investigation  of  the  brain’s 
information  structure,  A  general  purpose  functional  poljrtron  converter,  which  has  a 
largo  number  of  inputs  controlled  by  elements  similar  to  neurons,  is  used  as  the 
basic  element  of  the  model. 
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AUlHCFt:  Temnikov,  F.  Xe. 

ORG :  none 

T1TI2:  Higher  technological  systems 

SOURCE;  Vsesoyuznaya  konferontsiya  po  neyrokibernotike,  3d,  Rostov-on-Don,  195?. 
Problemy  neyrokibernotiki  ( Problems  of  nourocybernotics) ;  referaty  doklAdov 
konferentsii.  KosLov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  1A6 

TOPIC  TAGS:  bionics,  automatic  control  theory,  automaton 

ABS'IKACT:  A  concept  of  higher  technological  systems  was  introduced  by  analogy  with 
higher  biological  organisms,  thus  expanding  the  rango  of  systems  concepts  which  have 
recently  appeared.  The  author  proposed  classifications  and  definitions  of  systens, 
and  examined  the  organization  and  informativeness  of  hig*.cr  systoms,  defined  as 
systems  containing  sections  with  higher  functions  and  now  information.  Two  typos  of 
organizations  of  higher  systoms  with  layered  structures  characterizing  the  different 
functional  sections  and  different  levels  of  behavior  are  proposed.  A  modal  of  the 
formation  of  new  information  by  special  sections  with  multiple  feedback  between  them 
and  the  external  world  was  presented.  Higher  technological  systems  solve  more  complex 
problems  than  modern  automatons  with  simple,  programmed,  and  reflex  bohavior.  Such 

problems  include:  form  and  situation  recognition;  search  for  objects,  phenomena  and 
solutions  functioning  under  unknown  conditions;  and,  creative  activity. 
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AUTHOR :  Ukfain,  V.  M. 

CRG:  none 

TITLE:  Sor.o  functional  features  of  the  mechanism  for  human  binocular  vision 

SOtSiCS:  Vsesoyuznaya  konfcrentsiya  po  noyrokibcriiotike ,  3d,  Rostov-on-Don,  19&7. 
Problcny  r.eyrokibernetiki  (Problems  of  neurooybomatics);  roforaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  univ.,  19b?,  153 

TOPIC  TAGS:  visual  perception,  mathematic  model 

ABSTRACT:  Perception  of  tho  external  world  by  tvro  eyes  simultaneously  prosupposos  the 
presence  of  a  coordinating  mechanism  which  providos  analysis  and  fusion  of  monocular 
flows  of  sensory  information.  Soma  of  its  functional  features  ensuro  synthesis  of  the 
sensation  of  apparont  motion  in  tho  contral  sections  of  the  visual  analyzer.  The 
illusion  of  apparent  motion  appears  during  binocular  stimulation  of  human  oyes  with 
two  light  flows  close  to  modulation  frequency.  Tho  prosonco  of  variable  time  dolay 
between  the  two  light  stimuli  is  the  basic  condition  necessary  for  appearance  of  the 
given  effect.  Under  such  conditions  of  stimulation  the  phenomenon  of  apparont  motion 
becomes  an  indicator  of  perception  processes  occurring  in  tho  human  visual  centers. 
Synchronous  microinterval  analysis  of  the  correlation  of  optic  stimulation  and  statos 

of  the  visible  picture  makes  it  possible  to  obtain  a  correlation  of  the  input-output 
type,  with  subsequent  interpretation  on  a  mathematic  model.  A  proposed  model  of 
nerve  Integration  in  the  human  visual  system  contains  two  interdependent  neuron 
channels  with  unite  far  logarltfamlsatlon  and  Integration  end  a  unit  which  performs 
multiplication  (first  order  correlation). 
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AUTHOR:  Uvarov,  V.  G. 

GRG:  none 

TITLSs  Mathematic  simulation  of  the  spatial  properties  of  a  recoptivo  field 

SOURCE:  Vsosoyuznaya  konfercr.tciya  po  noyro’.cibamotiko,  3d,  Rostov-on-Don,  1967* 
Problomy  noyrokibernotiki  (Problems  of  r our ©cybernetics);  reforaty  dokl&dov 
konferentsii.  Rostov-on-Don,  Izd-vo  P.octovskcgo  univ.,  196?,  152 

TOPIC  TAGS:  visual  perception,  mathematic  nodol,  neuron 

A3STRACT:  Any  inage  falling  on  the  retina  forir.3  a  certain  distribution  of 
illumination  on  the  photoreceptors.  Ibis  can  be  givon  by  the  vector 

E  =  .  .  .  ,1n);  lj  =  lit, 

where  t  is  tine  and  N  is  the  number  of  photoreceptors  in  the  retina.  An  impulsation 
frequency  distribution  appears  in  the  cross  section  of  the  optic  nerve  which  can  be 
given  by  the  vector 

F  =  (^It.  *  •  *  i  lj  == 


where  H  is  tho  nurber  of  fibers  in  the  optic  nerve.  The  problem  consisted  of  finding 
the  relationship  between  these  vectors.  The  retinal  neurons  were  divided  into  two 
groups:  l)  a  layer  of  photoreceptors  and  horizontal  colls;  and,  Z)  structural- 
functional  units  connected  with  this  layer.  The  signal  at  the  output  of  each 
structural-functional  unit  corresponded  to  ono  component  of  a  vector.  The  author 
examined  a  model  consisting  of  one  structural-functional  unit  and  a  layer  of 
photoreceptors  and  horizontal  cells  to' investigate  the  spatial  characteristics  of  the 
process  of  signal  origin  at  the  output  of  one  structural-functional  unit  in  specific 
input  situations.  The  results  corresponded  with  known  physiological  facts.  A 
structural-functional  unit  with  a  concentrically  receptive  field  was  also  examined. 
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THISs  Functional  model  of  a  skin  analyzer 

SOURCE:  AS  SSSR.  Kauchnyy  covet  po  konplekanoy  problemo  ’'Xibernatika".  Voprocy 
bioniki  (Problems  of  bionics)  Hoseew,  Izd*vo  "Hauka",  1967,  95-100 

TOPIC  TAGS:  rabbit,  biologic  model,  skin  physiology,  neuron,  cerebral  cortex, 
sensory  motor  area 

ABSTRACT:  The  neuron  organization  of  tbo  cortex  somatosensory  area  of  a  skin  analyzer 
vas  investigated  in  experiments  on  rabbits,  Poak  activity  of  separate  neurons  in  the 
first  somatosoncory  aroa  vas  recorded  extracollularly  with  microulec erode s  inserted 
into  the  animal's  skull.  Potentials  from  the  mierooleetrodo  tip  were  fed  into  n 
cathodo  repeater,  and  thon  into  an  amplifier.  Since  neuron  activity  was  recorded  for 
l)— 2  hrs  the  animals  wore  anesthetized  and  switched  to  artificial  respiration'.  The 
state  of  the  animals  was  controlled  by  oloctrocortieogram,  EXG  and  body  tomperaturo. 
Neuron  activity  was  recorded  on  movie  film  and  was  continuously  analyzed  with  special 
oloctrio  equipment.  An  analysis  of  the  receptive'  fields  of  soparato  cortex  neurons 
in  various  sections  of  the  first  somatosensory  cortex  area  shows  that  basically  thore 

are  two  types  of  neurons*  type  I  and  type  II.  T)rpe  I  neurons  are  local,  snail  in 
else  and  represent  one  modality  (tactile,  pressure  and  others);  and,  induced  neuron 
reactions  follow  a  6hort  latent  period  (8-— 30  msec).  Type  II  neurons  are  of  an 
extensive  nature,  sometimes  covering  the  entire  skin  surface,  and  often  represent 
several  modalities  (tactile,  pain,  sound,  light);  and,  induced  nouron  reactions 
follow  a  long  latent  period  (30—80  msec).  Skin  receptors  in  the  cortex  somatosensory 
tone  representing  tho  head,  neck  and  anterior  extremities  are  often  type  I  neurons; 
and,  skin  receptors  in  the  zone  representing  the  budy  and  posterior  extremities  aro 
generally  typo  II  neurons.  Type  I  neurons  primarily  perform  discriminatory  functions 
and  preserve  the  spatial  structure  of  exaltation  in  the  neuron  network.  Typo  II 
neurons  perform  an  integrative  function;  their  reaction  is  plastic  and  readjusts 
according  to  signal  content  in  the  acting  stimuli.  Type  II  neurons  participate  in 
tho  transmitting  functions  of  type  I  neurons,  but  probably  their  main  function 
oonsieta  of  switching  the  flow  of  afferent  impulses  to  the  effector  elements. 

Extensive  afferent  connections  provide  tho  functional  basis  of  plasticity  for  these 
neurons.  Both  neuron  systems  are  connected  with  one  another  by  direct  connections 
and  feedbacks  (saa  Pi i.  5).  <*ig*  hasi  5  figuras. 


.  * 
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1 — r.f'f  rout  r  tbxiyr.; 

2~ ’C-ns  with  -lo^ol  receptive  fields 
feeing  the.  projective  systfeis  of  the 
&?if  lyzcT  cortex  end; 

3- ~r:t*:ror.r.  t: j th  widespread  reeeptivo  fields 

comprising  the  csscoiativo  apparatus  of  a 
r  section  of  the  skin  analyzer; 

4—  effector  neurons. 
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A  ar.d  Ag—othr  analyzers  whoso  afferent 
1  inculcation  con  converge  on  the 

arcocir.tive  neurons  of  each 
analyzer.  The  as-rovrs  show  the 
transmit cion  direction  of  impulses 
r.lon£  direct  connections  and 
feedbacks. 
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TITLa:  Regulated  structural  model  of  the  mammary  gland  reflex  arc 

S0URC2:  Vsesoyuznaya  konferentsiya  po  noyrokibernetike ,  3d,  Rostov-on-Eon ,  196?. 
Probleny  neyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  21-22 

TOPIC  TAGS:  biologic  model,  gland,  reflex  activity,  muscle  physiology,  automatic 
control  parameter 

ABSTRACT:  fhe  physiological  act  of  milk  secretion  from  a  mammary  gland  is  considered 
a  reflex  reaction  of  the  organism  to  a  specific  complex  of  external  stimuli.  The 
source  of  milk  and  its  receiver  form  a  biological  system,  whose  biologically  optimal 
state  is  self -regulation.  A  biophysical  model  of  this  biological  system  consists  of: 
l)  the  object;  and,  2)  the  regulator  with  the  controlling  action  (the  stimulation 
function)  and  the  regulated  quantity  (the  amount  of  milk  in  a  unit  of  tine).  The 
system  of  probability  and  its  parameters  change  depending  on  oxternal  stimuli,  the 
refractory  period,  etc.  The  controlled  object  consists  of  the  motor  apparatus  (muscle 
tissues,  changing  milk  capacities)  and  the  reflex  arc  (the  neuron  network  and  the 
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humoral  link).  Iho  Physical  relationships  of  the  m&mnary  gland  are  based  prirorily 
on  Zaks1  system  (1962).  2q nations  are  formed  for  a  structural  model  of  the  system, 
describing  the  basic  links  of  the  object  and  their  relationships.  This  system  of 
equations  allows  simulating  the  problem  on  a  digital  computers  assigning  values  for 
the  parameters  of  biophysical  relatione,  estimating  the  regulated  quantity,  and 
changing  the  controlling  parameters  to  approximate  the  optimum.  The  ultimate  purpose 
of  the  model  is  to  establish  optimal  relations  of  the  controlling  parameters  to  the 
output  characteristics  of  the  system  which  determines  the  structure  of  the  regulator. 
The  randomness  of  model  parameters  can  be  realised  by  statistical  simulation  of  the 
problem.  Examples  of  computations  of  parameters  of  the  regulator  on  a  Minsk-12 
computer  are  presented. 
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ORG:  Moscow  Engineering  end  Physical  Institute  (Koskovskiy  lnzbenerno- 
fixicheakiy  institut) 

TITLE:  Model  with  two  photocells  simulating  human  color  vision  and  its 
anomalies 

SOURCE:  AH  SSSR.  Doklady,  v.  168,  no.  3,  1966,  687-690 

TOPIC  TAGS:  vision,  biocybernetics,  photoelectric  cell,  electronic 
circuit 

ABSTRACT:  A  model  for  simulating  normal  color  vision  defects  including 
ideuteranopie,  protsnopla,  and  tritanopia  is  described.  The  model  (see 
‘Pig.  1)  contains  two  photocells  (K  and  P)  each  with  positive  and  negative 
ptaDConductlvlty,  and  signals  from  the  photocells  are  transmitted  over 
channels  I  and  II  to  input  units  1,  2,  and  3.  Units  1  and  3  record 
ateady-atate  current  values  and  unit  2  records  transient  current  values. 
The  spectral  characteristics  of  the  fast  end  slow  components  produced  by 
a  square  wave  of  light  ere  different  end  independent,  end  thus  the 
spectral  characteristics  of  units  1,  2, and  3  are  also  independent.  With 
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Figure  1  | 

\ 

i  simultsneous  operation  of  photocells  K  and  P,  the  model  simulates  normal 

three-dimensional  color  vision.  Photocells  K  and  P  correspond  to  the 
rods  and  cones  of  the  retina  and  units  1,  2, and  3  correspond  to  the 
color  receptors  of  the  human  eye.  If  only  signals  from  the  rods 
are  transmitted  over  channel  I  and  only  signals  from  the  cones  are 
transmitted  over  channel  II  and  the  ratio  between  the  number  of  rods  and 

cones  Is  1:1,  then  the  spectral  characteristics  of  units  1,  2, and  3  will  , 
correspond  to  normal  color  vision.  With  the  number  of  rods  and  cones 
affecting  a  single  nerve  fiber  dependent  on  the  position  of  the  receptor 
field  in  relation  to  the  center  of  the  retina,  deuteranopia  appears  with  , 
an  increased  visual  angle  and  tritanopia  appears  with  a  decreased  visual  | 
angle.  Simulation  of  various  color  vision  defects  by  rearranging  the 
circuits  and  using  the  photocells  and  units  in  different  combinations  is  . 
described  in  detail.  The  authors  thank  I.  V.  Obreimov  for  discussing  | 
the  work.  Orig.  art.  has:  2  figures.  [06] 
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TITUS:  Biologic  modelling  and  calibration  of  entities 

SOURCE:  Vsesoyuznaya  konferentsiya  po  noyrokibernatike ,  3d.  Rostov-on-Don,  1967. 

.Problemy  neyrokibemetiki  (Problems  of  neur  ©cybernetics  ) ;  ref  era  ty  dokladov 
konferentsii,  Rostov-on-Don ,  Itd-vo  Rostovskogo  univ.,  196?,  2? 

TOPIC  TAGS:  biologic  model,  automatic  control  parameter,  homeostasis 

ABSTRACT:  The  problem  of  self  •■regulation  of  processes  is  related  to  questions  of 
reliability  and  substitution.  The  functional  similarity  of  the  substituted  and 
substituting  element  (cells,  components ,  nerve  centers,  ganglia,  etc.)  in  the  basic 
prinoiple  of  substitution.  Two  phenomena  (processes)  are  functionally  s-milar  if  the 
distinguishing  features  of  one  phenomenon  coincide  with  the  same  features  of  the 
investigated  phenomenon.  Thus  a  nerve  center  and  a  parabiotic  section  of  the  nerve 
are  functionally  similar  and  can  be  used  within  specific  limits  as  models  of  each 
other.  When  discrete  entities  entering  into  the  phenomenon  or  process  are  similar  to 
each  other  in  all  reapecta,  such  entities  are  calibrated.  In  other  words,  an  entity 
is  calibrated  when  it  serve*  as  an  example  ef  other  entitles  in  the  process  and  can 

be  substituted  for  any  of  them.  Calibrated  entities  can  be  regarded  as  natural 
simulating  of  all  kind*  of  similarity,  even  biological  similarity.  Atoms  of  a 
specific  element,  molecules  of  a  specific  substance,  electrons  from  one  and  the  same 
shells,  erythrocytes,  neural  impulses,  animal  sparmatozoids  or  ovicells ,  etc.  can 
serve  as  examples  of  calibrated  entities.  Some  lemmas  and  theorems  for  calibrated 
entities  are:  1}  any  one  calibrated  entity  can  be  substituted  by  another  calibrated 
entity:  2)  there  are  no  standard  entities  among  calibrated  entitles;  and,  3)  a  certain 
deviation  from  similarity  and  a  certain  difference  of  calibrated  entities  is 
determined  by  the  place  of  these  entities  among  their  "duplicates'1,  which  can  number 
not  only  one  or  two,  but  hundreds  and  *vsn  many  thousands.  Calibrated  entities  are 
one  of  the  adaptations  directed  toward  maintaining  homeostasis. 
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TITLSi  On  certain  properties  of  a  system  transmitting  images 

SQUKCBt  Ail  SSSR.  Nauchnyy  sovet  po  konpleksnoy  probleme  ''Kiberretika".  Voproay 
bioniki  (Problems  of  bionics)  i.oscow,  l2d-vo  "Kauka",  1967,  59-64 

TOPIC  TAGS*  optic  image,  image  contrast,  image  degradation,  image  projection,  optic 
resolution,  visual  signal,  detection  probability 


ABSTRACTS  The  properties  of  a  system  transmitting  an  image  were  studied  by  using 
mathematical  probability  and  by  c-rlying  V.  M.  Glushkov's  hypothesis  of  the  extrapola¬ 
tion  capacity  to  a  specific  system  (1962.  V^edeniye  v  kibemetiku.  Kiev,  Iad-vo 
A N  UkrSSR),  This  hypothesis  places  limitations  on  both  the  input  signal  and  trans¬ 
mitting  system.  The  probability  of  altering  a  signal  by  an  amount  larger  than  a  given 
value  must  be  limited  to  a  certain  small  positive  number.  The  circuit  investigated 
here  consisted  of  two  sequences  of  elements,  a.  and  b.,  where  each  a.  has  an  input  x 

and  each  b.  has  an  output  z..  The  set  X  ■  fx.  >  is  the  structural  input,  and, 

J  J  i  X  4 

similarly,  Z  is  the  structural  output.  Bach  ai  can  feed  each  b^t  and  all  the  a^s 


are  individually  connected  to  all  the  b.'B  by  separate  channels  y.  Input  signals  of 

J  J 

different  structure  are  fed  to  the  system,  and  the  output  signal  is  studied  by  analyz¬ 
ing  the  probability  functioning  of  the  system.  In  this  way  the  internal  resolution  of 
the  system  and  its  associated  parameter  are  established,  and,  in  turn,  determine  the 
probability  that  the  system  will  detect  (on  a  dark  background)  a  light  spot  of  a 
certain  radius.  A  similar  external  resolution  determines  the  probability  that  the 
system  will  detect  (on  a  light  background)  any  dark  spot  of  a  given  radius.  A  combi¬ 
nation  of  these  two  resolutions  gives  the  probability  of  transmitting  a  certain  pattern 
which  can  be  used  to  construct  models  of  the  biologic  processes.  Orig.  art.  hass 
2  figures  arid  18  formulas. 
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CXIGs  Biophysics  Laboratory  KGu  (Laboratoriya  biofiziki  RuL) 

TITLis  Investigating  biologic  systems  using  theory  of  invarianco  methods 

SOUr.CBi  Kezhvueovskaya  nauchnaya  konferer.tsiya  po  neyrokibernotike,  2d,  Rostov-on- Lor., 
1965*  ?*obl«ny  noyrokibornetiki  ( Problems  of  neurocybemetics);  material/ 
konferentsii,  v.  2.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1966,  35-L2 

TOPIC  TAGS:  bionics,  na thematic  model,  parameter 

ABSTRACT:  An  important  problem  in  modeling  different  properties  of  complex  biologic 
systems  is  creating  and  analyzing  systems  with  the  property  of  invarianco  in  relation 
to  certain  parameter*  of  actions  from  the  external  environment.  Such  a  system  can  be 

represented  as : 


Fig.  la.  Diagram  of  a  system 
with  the  property  of  invariance 


CL 

tdiare  F  is  the  input  action  and  is  not  extraneous  in  the  sense  that  it  induces  some 
changes  in  the  system;  and,  P.  is  the  output  reaction.  A  system  is  considered  to  have 
the  property  of  invariancB  if  it  responds  with  the  same  reaction  R^,  to  a  group  of 
different  input  actions  ?L.  A  system  of  this  type  unites  all  incoming  actions  into 
classes  according  to  essential  characteristics  which  do  not  change  with  transition 
from  one  object  to  another  within  a  given  class.  The  problem  in  the  present  study 
la  to  find  invariants  with  linear  transformations  connecting  different  actions  within 
one  class.  For  this  purpose  a  method  known  as  "moment  invariants,"  based  on  the  idea 
of  the  American  researcher  Ming  Xu'ei  Hu,  is  used  and  is  shown  as: 

4,  5, 


Fig.  lb.  Diagram  of  — *■ 
a  model  using  "moment 
invariants" 


In  this  diagram  and  S,  are  the  input  units;  I  is  a  calculating  unit  of  generalized 
characteristics  (,4k  )  o*  input  actions;  II  is  a  calculating  unit  of  invariants  ( I 
K  is  a  memory  unit  &  which  values  of/k  1^  and  names  of  objects  corresponding 


I 


to  then  arc  stored;  A  is  an  analysis  unit  evaluating  the  invariants  and  cor.paring 
then  with  data  stored  in  the  nor.ory;  and  r.  (output)  corresponds  to  the  r/urioor  of  class 
actions.  The  input  unit  represents  a  field  of  sensitive  elements  with  an  arbitrarily 
attached  system  of  coordinates  (xy) .  Input  action  on  the  elements  of  a  given  receptor 
field  can  be  described,  without  taking  time  into  consideration,  by  a  piecewise  * 
continuous  and  finite  at  any  point  function  which  is  called  a  “density  function"  Pix3fJ’ 
? iven  or.  the  system  of  coordinates  (>:y).  Ihc  value  of  ft  at  any  point  of  the  field  Can 
assume  different  values  within^  the  limits  zero  to  infinity.  ?or  solution  of  the 
problem.,  it  is  desirable  that p  have  only  tvo  values:  p^,.  and  PraJC»  To  achieve 
this,  a  second  layer  of  the  receptor  field  3^  introduced  which  has  the  same  number 
of  elements  as  the  first  layer  S^.  Elements  of  receive  actions  from  tho  field  cell 

outputs  of  3^ .  The  state  of  the  cells  of  field  i*  described  by  the  function  p(xy) 

where  p  can  assume  only  the  two  mentioned  values:  p  .  =  0  and  pp.ax  =1.  The  action 

of  tho  density  function  p(xy)  is  fed  into  the  input  oPunit  1  which  calculates  tho 
moments  from  this  function  according  to  a  formula.  Formulas  are  presontod  which  make 
it  possible  to  express  any  cf  the  moments  from  tho  transformed  input  function  px(xy) 
by  using  nor.ents  from,  the  initial  function  and  transformation  coefficient?,  o'ith 
formulas  found  for  unit  II,  invariants  ,  Ig  and  1,  aro  calculated;  and,  on  the  basis 
of  these  invariants,  identification  of  different  actions  is  made.  Since  these 
invariants  can  bo  preserved  only  with  linear  transformations ,  tho  presence  of  some 
deviations  from  linearity  or  the  presence  of  noise  can  lead  to  significant  changes  of 
invariant  values  and  consequently  to  erroneous  reactions.  Crig.  art.  has:  7  formulas. 
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TITLE:  A  mathematic  model  of  the  oculomotor  apparatus 

SOURCE:  VDNKh  SSR.  Ihforraatslonnyy  byulleten* ,  no.  2,  1968,  39-40 

TOPIC  TAGS:  mathematic  model,  visual  physiology,  reflax  activity,  neuron,  muscle 
stimulation,  nerve  fiber 

ABSTRACT:  D.  P.  Xatyushkin  in  his  research  on  animals  uncovered  the  duality  of  the 
oculomotor  apparatus  in  the  form  of  two  specialized  motor  systems.  Che  is  the  tonic 
system  responsible  for  slow  eye  movements,  and  the  other  is  the  phase  system 
responsible  for  rapid  eye  movements.  Each  system  has  its  own  typical  muscular  and 
nerve  fibers  differing  in  structure  and  physiological  properties.  These  systems  are 
also  found  in  man.  Most  eye  movements  are  the  result  of  complex  interaction  of  the 
tonic  and  phase  systems,  Movement  of  the  eyos  is  performed  by  a  motor  complex 
consisting  of  external  eye  muscles  (six  in  each  eye)  and  three  pairs  of  innervating 
craniocerebral  nerves  with  nuclei  in  tho  brain  stem*  The  motor  complex  is  controlled 
by  a  complex  representing  a  multilevel  system  whose  units  are  activated  by  visual, 
auditory,  vestibular,  and  other  stimuli.  Interaction  of  all  levels  of  the  hierarchical 
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control  system  provides  a  variety  of  eye  movements.  Coordination  of  position  and 
movement  of  eyes  is  accomplished  by  three  reflexes:  stretching ,  nystagmic. and 
convergent.  With  one  eye  moving  sideways  and  the  activity  of  the  contracting  muscle 
weakened,  the  stretching  reflex  excites  its  antagonist.  With  simultaneous  movement 
of  the  eyes  to  the  sides,  the  nystagmic  reflex  excites  the  muscle  antagonists  which 
synchronously  return  the  eyes  to  their  initial  position,  ihe  convergent  reflex 
brings  both  eyes  together  if  they  are  far  apart  or  separates  them  if  the  visual  axes 
ere  too  eloss.  Each  of  the  reflexes  is  realised  by  a  neuron  network.  Ch  the  basis 
of  these  principles  a  model  of  the  oculomotor  apparatus  is  proposed.  '  Free  movements 
of  the  eye  or  tracking  of  a  moving  object  are  ensured  by  the  control  signals  of  the 
highest  levels  of  the  oculomotor  apparatus,  which  change  the  state  of  the  neuron 
networks  by  exsiting  or  inhibiting  them.  In  the  absence  of  any  control  signals,  the 
structures  of  the  first  level  of  the  control  complex  stabilise  the  eyes  in  a  neutral 
position.  Ihe  examined  principles  of  oculomotor  apparatus  control  make  it  possible 
to  explain  various  eye  movements  including  adaptation  to  darkness,  compensatory 
movements, and  vestibular  nystagmus.  A  mathematical  model  of  the  oculomotor  apparatus 
is  on  display  at  the  Fhysics  Avillion  of  the  Exhibition  of  Achievements  of  the 
Rational  Economy  of  the  USSR.  Ckig.  art.  hast  1  figure.  [ WA-10-68-8]  [06] 
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THIS:  Optimality  criteria  for  organizaiio n  of  bicjystems 

S0UHC3:  Vsosoyucnaya  konferontsiya  po noyokibernetike ,  3d,  Rostov-on-Don ,  1967. 
Froblemy  noyrokibornetiki  ( Problems  of  nourocybornotics);  roferaty  dokladov 
konforentsii.  Rostov-on-Don,  I*d-vo  Rostovskogo  univ.,  19^7,  7 

TOPIC  TAGS}  nervous  syston,  nervo  coll,  learning  process 

ABSTRACT:  Tne  norvous  system  of  living  organisms  was  formed  in  tho  process  of- 
evolution.  Optimality  criteria  of  phylogeny  are  reflected  in  the  special  features  of 
the  structural  organization  of  analyzer  systems.  The  functional  special  features  of  ■ 
parts  of  the  norvous  system  are  acquired  in  the  process  of  ontogeny,  as  the  result  of 
learning.  An  attempt  is  made  in  the  report,  based  on  experimental  and  theoretical 
data,  to  discover  criteria  for  changing  the  organization  levol  of  different  parts  of 
tho  nervous  system.  evaluations  of  structural  and  functional  organisation  are 
presented,  and  possible  criteria  for  optimal  work  of  different  neural  formations  are 
considered.  Theoretical  and  experimental  results  are  presented  confirming  the 
optimality  of  work  of  the  nerve  cell.  Criteria  for  evaluation  of  tho  organization 
level  are  employed  for  comparative  evaluation  of  visual  and  auditory  analyzers. 
Sxperimontal  results  are  examined  for  teaching  man  the  solutions  to  problems  of  varied 
complexity,  and  one  possible  interpretation  of  optimality  of  the  learning  process  is 
given.  ■  ’  . 
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THIS:  Sons  regularities  of  bundle  impulse  activity 

SOURCE:  Vsesoyuznaya  konforontsiys.  po  neyrokibernetiko .  3d,  Rostov-on-Don,  1967. 
Brobleny  noyrokibornotiki  (Problems  of  neurocybernetie  s ) ;  referaty  dokladov 
konferontsli.  Rostov-on-Don,  Isd-vo  Rostovskogo  unlv. ,  196?,  12 

e 

TOPIC  TAGS:  nerve  cell.,  neuron 

ABSTRACT:  Kuch  neurophysiological  data  of  recent  years  attest  to  the  presence,  of  two 
basic  typos  of  background  inpulsation  of  norve  cells,  unit  and  bundle,  reflecting  the 
functional  features  of  the  neiye  cells.  Apparently  each  of  these  types  in  turn 
ecaribinee  several  particular  types  of  background  implication ,  Whose  differences  are 
determined  by  structural  features  end  by  the  location  of  cellular  elements  in  the 
neuron  networks.  Statistical  characteristics  of  impulse  activity  of  the  "respiratory" 
neurons  of  the  medulla  oblongata  of  the  frog,  a  comparatively  simply  organized  form  of 
bundle  impulse  activity,  were  studied.  Change  of  inter  impulse  intervals  in  the  bundle 
according  to  a  parabolic  dependence  was  observed.  A  definite  connection  between  the 
duration  of  the  bundle,  the  Interimpulse  interval  in  the  bundle,  and  the  duration  of 
the  interbundle  Interval  was  also  found.  Ehphasis  is  placed  on  the  interconnection 
of  work  between  the  two  generators,  ensuring  a  distribution  of  intervals  between 
bundles  and  between  inter  impulse  intervals  inside  the  bundle.  A  number  of  hypotheses 
are  expressed  on  the  nature  of  formation  of  various  phases  of  neuron  reactions,  and  on 
the  role  of  tracking  mechanisms  In  neuron  activity,  The  significance  of  antagonistic 
reeiprooal  relationships  in  <hs.  system  of  pells  examined  in  ensuring  rhythmlcity  of 
impuisation  is  dlsousssd.  .. 
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TITLE:  Features  of  eloctric  reactions  of  motor  neurons  of  a  sympathetic  ganglion  to 
centrifugal  and  centripetal  influences 
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ABSTRACT:  Literature  data  indicate  that  centrifugal  influences  are  related  primarily 
to  the  stimulation  of  cholinergic  sympathetic  preganglionic  neurbns  and  to  a  lessor 
degree  of  the  adrenergic  preganglionic  neurons,  and  that  centripetal  influences  are 
transmitted  primarily  or  exclusively  by  the  adrenergic  sympathetic  afferent  fibers. 

Ihe  authors  showed  in  earlier  experiments  on  tho  postmesentorio  sympathetic  ganglion 
(FSG)  of  dogs  and  cats  that  tho  threshold  of  centrifugal  influences  on  the  smooth 
muscles  of  tho  urinary  bladder  is  considerably  lower  than  the  threshold  of  centripetal 
influences  on  this  organ}  and,  also  that  the  motor  reaction  as  well  as  the  ganglionic 
nouron  shifts  of  noradronalin  and  adrenalin  in  tho  first  case  are  more  clearly 
expressed  than  in  tho  second  case.  To  test  these  conclusions,  electric  reactions  of 
tho  motor  neurons  of  tho  PSG  were  recorded  diroetly  using  loads  from  the  central  end 
of  one  of  the  hypogastric  nerves ;  the  reactions  were  induced  by  electric  stimulation 
of  the  peripheral  end  of  ono  of  the  preganglionic  neuron  stems  (centrifugal 
influences)  or  the  central  end  of  another  hypogastric  norve  (centripetal  influences). 
Ihe  experiments  were  staged  on  cats  under  ether  or  urethane  and  stimulation  was 
produced  by  single  square  pulses  of  1  msec  duration  and  an  amplitude  of  0.1  to  5  v. 
Findings  show  that  the  thresholds  of  tho  electric  roactions  of  the  hypogastric  nerve 
with  stimulation  of  the  preganglionic  neuron  stem  is  much  lower  than  with  stimulation 
of  the  other  hypogastric  norve;  the  figuros  for  the  first  are  0.1  to  0.25  v  and  for 
the  second  are  1  to  4  v.  In  both  cases  the  thresholds  appear  in  25. 30  msec  (see 
Fig.  l).  In  additional  experiments  the' effects  of  ganglionic  blocking  agents  such 
as  pantamine  on  electric  roactions,  and  also  of  adronolytics ,  wore  studied.  The 
study  shows  that  tho  electric  reactions  induced  by  stimulation  of  the  preganglionic 
nourons  (centrifugal  influences)  ore  characterized  by  a  much  lower  threshold  and 
stronger  reactions  to  supramaximal  stimulation  than  stimulation  of  tho  visceral 
afferent  sympathetic  fibers  (centripetal  influences).  With  stimulation  of  the 
preganglionic  neuron  stems,  both  tho  cholinergic  and  ad*-enorgic  fibers  are  excited; 
but,  with  stimulation  of  tho  visceral  afferent  sympathetic  fibers,  mostly  tho 
adrenergic  fibers  arc  excited,  and  they  secrete  a  lessor  quantity  of  noradrenalin 
into  the  ganglionic  neuron  synapses  than  in  the  first  case.  Orig.  art.  has:  2 
figures. 
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not  reproducible 


Fir.  1,  j&cctrie  l-netv.-.  or  ih.-  central  onJ  of  a  hypogastric  rrrvr.  o:? 
a  cat  to  t-.V  si  5v.i3c.t5*'- \  of:  a)  tho  preganglionic  neuron  stws  (P£G) ; 
and,  b)  central  tv. *1  o'"  mother  hype;:  ?s  trie  nerve. 

1— fer.ekgi  o\:od  rtcrr\’:lng;  ? — threshold  reaction  (threshold  current  strength 
for  a  -  0.25  v  end  for  b  -  1.5  v);  3 — cuprarriXitn'il  stimulation  (ciuve.it 
strength  fo"  a  -  2  v  and  for  b  -  5  v).  Vertical  lino  at  tho  1  ..‘i  of  the 
clcctrogra.  3s  the  moecnt  at  which  tho  sinplo  electric  shock  was  ap  lied. 
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TITLS:  Functional  organization  of  certain  nouron  ensenblos 

S01P.C3:  Vsesoyuznaya  konferentsiya  po  r.cyrokibarnetiko ,  3d,  Rostov-on-Don,  1967. 
Rroblemy  nayrokibernotiki  (Problems  of  nourocybornotics);  roforaty  dokladov 
konferontsii.  Rostov-on-Don ,  Izd-vo  P.ostovskogo  univ.,  196?,  164- 

TOPIC  TAGS:  rabbit,  cat,  neuron,  reflex  activity 

ABSTRACT:  Experimental  data  obtained  by  extracellular  recording  of  nerve  cell 
impulse  activity  undor  different  effects  leading  to  change  in  neuron  function  were 
examined.  In  one  series  of  tests  on  rabbits,  sections  of  the  medulla  oblongata 
corresponding  to  the  bulbar  respiratory  center  wore  investigated  by  application  of 
direct  electric  stimulation  with  direct  and  alternating  curront.  In  another  serios 
on  cats,  changes  in  the  functioning  of  cortical  neurons  in  tho  process  of  developing 
a  self-stimulation  reflex  of  the  subcortical  formations  were  studied. 
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TITL2:  A  probability  mechanism  for  convergence  of  different  afferent  impulses  on 
Purkinje's  cells 

SOUT.Ci:  Vsesoyuznaya  konferentsiya  po  r.eyrokibernotiko ,  3-.  Rostov-on-Don,  1967. 
Problemy  noyrokibernetiki  ( Problems  of  nourocybornotics);  referaty  dokladov 
konferentsli.  Rostov-on-Don,  Izd-vo  Roctovskogo  univ.,  19^7.  153-15^ 

TOPIC  TAGS:  nerve,  cell,  probability,  cell  physiology 

ABSTRACT :  -explanation  of  the  convergence  noehanisn  of  difforent  afferent  impulses  on 
the  same  cell  can  play  an  important  role  in  study  of  the  probability  nature  of  the 
neuron  organization  of  different  sections  of  the  brain  (Kogan,  19o2-1966J.  The 
convergence  phenomenon  was  studied  according  to  indices  of  impulse  activity  of  two 
or  more  simultaneously  recorded  Purkin je ' s  cells  during  successive  action  of  stimuli 
with  different  modalities.  It  was  established  that  each  cell  can  react  with  a  certain 
probability  to  stimulation  arriving  by  various  routes .  The  characteristics  of  the 
reaction  vary  greatly  depending  on  sequence  of  stimulation,  intervals  between 
stimulation,  and  strength  of  the  stimulating  current.  Complex  forms  of  interneuron 
connections  wore  discovered  during  simultaneous  investigation  of  the  phenomenon  of 
convergence  of  afferent  impulses  in  several  cerebellar  nourons.  Stable  reactions  of 
cerebellar  neurons  to  stimulation  with  one  modality  becar.o  variable  undo r  conditions 
of  convergence  of  stimuli  of  other  modalities.  It  is  supposed  that  the  convergence 
mochanism  of  difforent  afferent  impulses  on  Purkinjo’s  cells  has  a  probability 
nature.  Under  the  influence  of  convergence  the  randomness  and  variability  of  the 
reaction  of  these  cells  become  more  expressed,  reflecting  to  a  specific  degree  the 
complex  random  properties  of  the  external  environment. 
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TOPIC  TAls:  eat,  neuron,  coll  physiology,  brain,  corobral  cortox,  biopotential 

A5CTPAJI:  Feat-r-s  of  t..o  background  and  induced  activity  of  neurons  of  the  red 
nuclous  ware  studied  in  ereperiuents  on  cats  vith  glass  intracollular  microolectrodes. 
Thcso  neurons  woro  identified  by  antidronie  stimulation  of  the  rubrospinal  tract. 

The  distribution  of  electric  fields  in  a  cross  section  of  tho  midbrain  was 
investigated  with  antidrcmic  activation  of  nourons  of  tho  red  nucleus.  It  wa is 
demonstrated  that  the  source  of  negativencss  is  tho  zone  of  maximal  activation.  This 
sourco  is  2  m  in  diar.oter  and  is  locatod  7.5-10.0  mm  from  tho  surface  of  the  anterior 
tubercles  of  the  lamina  quadrigenina.  This  zone  of  activity  coincides  exactly  with 
the  morphological  position  of  the  gigantocollular  part  of  the  rod  nuclous.  It  vras 
established  that  stimulation  of  tho  contralateral  intermediate  nuclous  of  the 
corcbollun  leads  to  monosynaptic  excitation  of  nourons  of  the  red  nucleus. 

Stimulation  of  tho  sensorimotor  region  of  the  ipsilatoral  hemisphere  of  tho  cerebral 
cortox  also  exerts  a  monosynaptic  offcct  on  these  neurons.  Differences  vero 
discovered  in  the  monosynaptic  connections  of  cellular  elements  of  the  red  nucleus. 

A  -umber  cf  experiments  demonstrated  the  possibility  of  antidromic  activation  of 
neurons  cf  tho  rod  nucleus  upon  stimulation  of  the  contralateral  intermediate  nucleus 
of  the  cerebellum. 


-  106  - 


j.  /\ , --  "  !  > 

i  i  v,  ......  •  - 


*  ci  *  t 


NOT  REPRODUCIBLE 


W  >  J  • 

TITLd:  Souron  organisation  cf  tho  cerebral  ccrtox  curing  sleep  inhibition 

3il*:C2:  Yccsoyucnaya  kor.f events  iya  po  r. : yr  chib ornetike ,  3d,  P-ostov-on-Bon,  196?. 
Proble-y  r.eyr okiberr.ctiki  (Problem  of  r.ruror.l  rustics);  ref era ty  dokladov 
kor.ferc-r.tsii.  Rostov-on-Don .  Icd-vo  Dostovsksgo  ur.iv.,  1967,  155 

i Ct.w  Cu W|  r^wbiij  C'.r^brcl  c or c . . . ,  r.e  .re..,  s.C'.’wi  —  . 

tL-iO u.-/vw  JL  •  j  ». Uio%.  co «w  «.«.••.> y  i-  •■  -  -  --■•"•  ’  ■  -  ***"•'* 

sir  ...It  sr.oausly  with  fee  si  ana  uu.-f-.ee  _ CA:v.rir.  or.f-  •  ■ 

conducted  or.  unrostrair.ed  kittens  and  :  a -rang  Tor.  lo; :  unt  cf  natural  .i 

induced  sleep  by  low  frequency  stimulation  of  tie  tr.clcr.ur  or  by  acl*.ir.ictreficr.  of 
hoxcrral.  Reorganisation  of  the  neurons  occurs  uurun;  development  *«f  sleep. 

Discharges  decrease  or  increase  and  continue-;  discharges  aro  replaced  grouped 
ones.  During  light  sleep,  inpulso  activity  of  a  r.ixod  (continuous -group)  nature  is 
recorded,  then  slow  vravoe  appear  in  the  £23  a  clearer  grouping  of  discharges  is 
rocordcd.  Greater  sleep  inhibition  loads  to  a  nor©  strongly  expressed  relationship 
of  inpulso  discharges  to  slow  vavos.  The  sequence  of  inpulse  discharges  of  the 
background  activity  of  cortical  neurons  during  sleep  is  determined  by  the  results  of 
probability  influences  of  a  groat  number  of  other  neurons  and  by  the  effect  of  general 
integrating  nochsnisr.3.  The  importance  of  each  of  these  offocts  can  be  different 
©vory  tine  and  depends  on  many  factors,  one  of  which  is  depth  of  sleep. 
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Tho  results  of  obs-rvat.cr.a  .  ...  ..  .  ..  .  i.  ;  *r  1  .r.c.  t:'  .•.snoeg-.-ntnl 
intercalary  neurons  in  the  origin  of  the  aor.  .  r-;Tl*x.  hep... a.  aiacr.argos  of  those 
nouror.s  caused  by  nutual  excitation  aro  cf  particular  significance .  A  conclusion  was 
formed  or.  tho  basis  of  new  facts  about  the  rclo  of  axo-axon  connections  of 
ncnsegy-ental  intorcala ry  neurons  (tho  fourth' layer  according  to  Kokscd,  1964)  in 
generating  antidromic  disci or gos  in  group  A  cutaneous  fibers.  Too  significance  of  the 
dorsal  roflex  in  the  control  procossos  at  the  input  of  the  roflex  arc  was  considered. 
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ABSTRACT :  Slow  potentials  appearing  under  conditions  of  natural  and  artificial 
stimulation  are  an  important  characteristic  of  integrated  processes  in  the  central 
nervous  system.  The  problem  of  constructing  a  system  for  automatic  statistical 
processing  of  slow  bioelectric  processes  in  the  central  nervous  system  is  examined 
and  possible  methods  for  obtaining  statistical  estimates  are  considered.  A  method  is 
proposed  for  automatically  obtaining  statistical  estimates  with  recording  of 
frequently  repeated  alow  processes.  An  electronic  automatic  system  which  contains 
units  for  memory  conversion  and  for  control  and  treatment  of  the  processes 
investigated  is  discussed. 
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and  the  impulse  activity  of  nerve  cells 

SOURCE:  Vsosoyuanaya  konferentsiya  po  neyrokibornetike,  3d,  Rostov-on-Don,  196?. 
Problamy  neuryokibernetiki  (Problems  of  nauroeyberr.etics) ;  reforaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967.  32 

TOPIC  TAGS:  rabbit,  EEG,  eleetrocorticogran,  neuron,  cerebral  cortex,  phase  analysis 

A3STRACT:  Regularities  in  the  dynamics  of  impulse  activity  of  nerve  colls  cannot  be 
understood  without  analysing  the  time  relationships  between  them  ar.d  the  slow  ar.i 
gradual  electric  activities  of  the  brain.  The  authors  studied  the  relationship  of 
peak  activity  and  asymmetry  of  electroeorticogram  phase  durations,  recorded  directly 
near  the  neuron  and  from  the  surface  of  the  cortex.  The  investigation  vc-  conducted 
on  twenty-five  neurons  of  the  sensory  motor  cortex  of  the  rabbit,  recorded 
extracellular ly  during  spontaneous  discharges  and  at  time  of  sensory  stimulation. 
Values  of  asymmetry  in  successive  seconds  have  slow  oscillations  comparable  to  those 
observed  in  man.  These  oscillations  in  the  cortex  and  on  the  surface  are  most  often 
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opposite  in  phase  for  spontaneous  recordings;  but  under  stimulation  the  character  of 
these  oscillations  and  tho  level  of  asyr.netry  clearly  changed.  The  level  of  asymmetry 
for  both  leads  increased  and  the  dispersion  near  the  mean  level  changed.  Phase 
opposition  could  change  to  cophasing.  Decrease  in  discharge  frequencies  during 
stimulation  was  generally  observed  with  considerable  increase  of  dispersion  near  the 
mean  level  of  asymmetry  or  vrith  stable  phase  opposition  of  the  surface  and 
intracortical  electrocorticograms.  A  hypothesis  is  advanced  on  the  origin  of  the 
slow  electric  processes  of  the  brain  and  their  role  in  the  organisation  of  neuron 
activity. 
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CRG:  none 

TITLE:  Classification  of  neurons  of  the  somatosensory  cortex  according  to  results  of 
electronic  computer  processing 

SOURCE:  Vsesoyuznaya  konferents?^?  po  neyrokibernetike ,  3d,  Rostov-on-Don,  19&7* 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetica);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Iad-vo  Rostovs kogo  univ.,  1967,  33 

TOPIC  TAGS:  neuron,  electronic  data  processing,  cerebral  cortex,  magnetic  recorder 

ABSTRACT:  Processing  of  150  neurons  was  performed  on  a  Dnepr  electronic  computer 
under  six  different  programs  to  verify  a  hypothesis  on  the  probability-statistical 
organization  of  intracortical  relationships.  The  initial  information  was  input  from 
a  Yauza-10  magnetic  recorder.  Hie  output  was  graphs  on  a  EPP-09  automatic  recorder 
or  on  an  electron  ray  tube  with  subsequent  photographing.  A  conclusion  was  drawn 
from  the  statistical  characteristics  obtained  on  the  nature  of  relationships  between 
neurons  in  the  primary  somatosensory  cortex. 

106. 

AUTHOR:  Kalandarishvili,  T.  V.;  Gac'nechiladze,  R.  G, 

ORG :  none 

TITLE:  Some  mechanisms  for  the  formation  of  synapses 

SOURCE:  Vsesoyuznnya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967. 
'Problemy  neyrokibernetiki  (Problems  of  r.ourocybernetics) ;  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  53 

TOPIC  TAGS:  neuron,  electron  microscope 

ABSTRACT;  The  authors  investigated  the  formation  of  collaterals  in  different  sections 
of  the  central  nervous  system  under  conditions  close  to  normal.  Attention  was  devoted 
to  the  role  of  different  mediums  (culture  mediums,  fixatives,  dyes)  in  the  formation 
of  figures  and  their  movement.  Formations  of  collaterals  and  fluid  crystals  of 
different  origins  are  compared  and  evaluated.  The  new  formations  are  evaluated  using 
data  obtained  by  optical,  ultraviolet,  polarization  and  electron  microscopes. 
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TITKit  Functional  organization  of  central  respiratory  neurons  in  amphibians 

J?®®*  Vso=oyu2n.aya  konferentsiya  po  neyrokiberr.ctika,  3d,  Rostov-on-Don,  19o7. 
rroblumy  neyr  ok  iber no  tiki  (ftroblens  of  nourocyberr.etics);  reforaty  dokladov 
konforentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  59-60 

TOPIC  TAGS:  frog,  neuron,  biopotnetial,  probability 


ABSTRACT:  Tho  system  of  respiratory  neurons  is  generally  considered  to  be  a 
historically  formed  structure  of  neurons  and  interneuron  connections  which  acco-iplish^s 
rhythmic  charge  of  inspiration  and  expiration.  For  understanding  the  self "regulation” 
°f  this  respiratory  function,  it  is  usoful  to  investigate  the  neuron  organization  of  a 
respiratory  system  in  lower  vertebrates  which  has  a  weakly  developed  reticular 
formation  (Sopp,  1959).  Tho  present  work  is  a  nicroelectrode  investigation  of  neurons 
of  the  frog  medulla  oblongata.  Systems  of  inspiratory  and  expiratory  neurons  were 
distinguished,  and  cells  were  discovered  in  these  systems  with  different  inpulsations 
(gradual  growth  in  imputation  frequency,  more  or  less  uniform  sequence  of  action 
potentials,  etc.).  Ihtracentral  and  peripheral  regulation  of  the  respiratory  rhythm 

S.'SxHkSf!  *Ct^Vity  °fJthase  Mrv*  cells  Considered.  Factors  which  determine 
the  probability  nature  of  interneuron  relationships  of  synergic  (inspiratory  or 
expiratory)  or  antagonistic  cells  are  alao  considered.  Py 
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TITLE:  Functional  and  structural  neuron  organization  of  a  respiratory  centor 

SOURCE:  Vsesoyuanaya  konferentsiya  po  noyrokibernetike ,  3d*  Rostov-on-Don,  1967. 
'ft?oble»y  neyrokibernetiki  (problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don ,  lzd-vo  Rostovs kogo  univ.,  1967,  60 

TOPIC  TAGS:  cat,  neuron,  brain,  information  processing,  biopotential,  biologic 
respiration 

ABSTP.ACT:  Electrophysiological  investigation  of  the  respiratory  center  of  the  cat 
medulla  oblongata  with  glass  microelectrodes  demonstrated  that  there  are  continuously 
active  inspiratory,  expiratory,  and  boundary  neurons  in  tho  lateral  section  of  the 
reticular  formation  which  change  frequency  according  to  phases  of  the  respiratory 
cycle.  It  was  established  that  the  respiratory  center  of  the  medulla  oblongata 
contains  respiratory  neurons  with  all  types  of  activity  located  among  a  general 
diffuse  mass  of  reticular  cells  as  compact  interconnected  groupings.  Each  grouping 
consists  of  respiratory  neurons  with  all  types  of  activity.  The  cellular  groupings 
of  respiratory  neurons  are  considered  as  a  substrate  for  integrated  information 
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processing  in  a  functional  system  of  respiration.  Interneuron  interrelations  x;crc 
analyzed  by  the  logic-probability  method  (Ponc.-.arevn,  1966;  Karpukhina  ar.d  Ponomar 
1 96'/ ) ,  which  makes  it  possible  to  assess  both  the  nature  and  quantitative  weight  : 
the  connection.  "Die  data  indicate  that  the  respiratory  system  is  a  typical 
functional  system,  and  the  various  types  of  respiratory  neurons,  identified  accord 
to  their  elec trophy? ioiog teal  characteristics  and  the  natures  of  their  interrclatr. 
correspond  to  the  logic  of  processes  for  formation  of  stages  of  a  functional  syste 
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TITL3:  Transformation  mechanism  of  oloctric  and  magnotic  fiolds  in  tho  norvous 
system 

SOURCE:  Vsesoyuzr.aya  konforentsiya  po  noyrokibornotiko ,  Rostov-on-Don,  196?. 
Problomy  noyrokibornetiki  (Problems  of  ncuroeybernetics ) ;  roforaty  dokladov 
konferontsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  153 

TOPIC  TAGS:  electromagnetic  biologic  offoet,  audition,  brain,  nouron 

ABSTRACT:  Experimental  investigations  confirmed  litcraturo  data  concerning  the 
radiosound  effect,  i.  e.  the  direct  perception  in  tho  auditory  region  of  animals 
and  man  of  local  impulse  electromagnetic  fields  in  frequencies  from  200-100G  me  v 
intensities  lower  than  10  mw/cm^.  Tno  authors  analyzed  experimental  data  on 
conducting  circuits  in  tho  system  of  tho  brain,  the  semiconductor  properties  of 
synaptic  contacts  of  nourons,  and  posslblo  processes  and  elec trokinotic  transposi 
in  the  synapsos. 
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TITLSi  Organization  of  nerve  cells  in  neuron  ensembles 

SOvJXCS;  Vsasoyuznaya  konferentsiya  po  neyrokibornetike,  3d,  Rostov-on-Don,  1967* 
Problemy  neyrokibemetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  196?,  64-65 

TOPIC  TAGS:  neuron,  biopotential,  probability 

ABSTRACT:  Accumulating  morphological  and  functional  data  on  the  organization  of 
central  nerve  mechanisms  from  individual  nerve  cells  make  it  increasingly  apparent 
that  even  the  most  simple  nerve  center  is  formed  not  from  a  uniform  mass  of 
homogeneous  cells  but  from  combinations  of  their  heterogeneous  groups.  The  history  of 
the  development  of  the  neuron  ensembles  concept  is  reviewed  and  an  attempt  is  mada  to 
describe  «  neuron  enserible  as  an  internally  integrated  dynamic  system  of  high 
reliability  made  of  interchangeable  neurons  connected  by  a  continuous  circulation  of 
impulses.  E?ectrophysiological  indices  of  impulse  activity  recorded  simultaneously 
from  sevoral  nerve  cells  and  compared  with  morphologic  and  metabolic  characteristics 
disclose  certain  general  features  of  ensemble  organisation,  as  well  as  specific 
features  of  nerve  cell  enseribles  forming  nerve  mechanisms  of  a  different  type  of 
structure,  hypotheses  are  expressed  about  certain  structural  differences  and 
functional  lectures  of  ensembles  of  the  diffuse,  nodular,  and  tubular  nervous  systems, 
and  also  about  specific  properties  of  the  probability-statistic  organization  of 
neuron  ensembles  of  higher  eections  of  the  brain. 
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TITL2:  Transformation  of  a  stationary  Poisson  flow  of  impulses  in  a  nerve  cell 
synapse 

SOuRCil:  Kezhvuzovskaya  nauchnaya  konforontsiya  po  neyrokibernetike,  .?d,  R©stov-on-3on, 
1955.  Problomy  neyrokibernotiki  (Problems  of  neurocybernetics);  materialy 
konferentsii,  v.  2,  F.ostov-on-Dor .  Izd-vo  F-ostovskogo  univ.,  1966.  9.2-45 

TOPIC  TAGS:  neuron,  biopotential,  Poisson  coefficient,  probability  distribution 

ABSTRACT:  The  action  of  a  Poisson  flow  of  impulses  on  one  synapse  for  the  case  of 
background  activity  is  analyzed  in  the  present  study.  According  to  the  mediator 
theory  of  transmission  of  excitation  through  a  synapse,  each  impulse  arriving  along 
the  axon  to  the  synapse  is  accompanied  by  secretion  of  a  certain  number  of  molecules 
of  a  chemical  substance,  the  mediator,  into  the  synaptic  fissure.  Generally,  the 
amount  is  not  constant.  It  is  assumed  that  bundles  of  tho  mediator  molecules 
represent  uniformly  distributed  independent  positive  random  values  x  with  a 
distribution  function  H(x),  and  that  the  decomposition  of  the  mediator  is  constant  in 
tine.  Also,  it  is  assumed  that  a  local  Postsynaptic  potential  (LPSP)  appears  in 
response  to  each  input  impulse  and  the  amplitude  of  the  LPSP  is  proportional  to 
mediator  concentration  in  a  synaptic  fissure.  After  determining  distribution 
function  for  the  mediator  concentration,  it  can  be  used  to  find  the  amplitude 
probability  distributions  of  LPSP.  Formulas  are  worked  out  showing  that  the 
distribution  function  of  the  amplitude  probabilities  of  L?S?  originating  in  the 
synaose  under  the  action  of  a  stationary  Poisson  flow  of  impulses  is  determined  by 
the  similarity  of  characteristic  functions  as  described  by  L.  Tackacs  (1962),  ?.  Levy 
(1937)  and  G.  -Cramer  (199?).  It  is  demonstrated  that  the  distribution  of  LPSP  in  the 
syr.  «.pso  is  no  longer  of  the  Poisson  type  and  that  the  synapse  itself  realizes  a 
probability  relation  between  the  elements  of  the  central  nervous  system.  Grig,  art. 
has:  6  formulas. 


112. 

AUTHOR:  Kogan,  A.  B.;  Vladimirskiy,  3.  el. 
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TITLE:  Nature  of  background  activity  of  neurons  of  the  higher  sections  of  the  brain 

SOLtCE:  Vsosoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Bon,  156?. 
rroblemy  neyrokibernetiki  (Problems  of  neurocybernetics 3;  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd— vo  Rostovskogo  univ,,  1967,  65 

TOPIC  TAGS:  neuron,  cerebral  cortex,  probability 

ABSTRACT:  Proceeding  from  a  hypothesis  on  the  probability-statistic  organization  of 
the  functional  systems  of  higher  sections  of  tho  brain  (Kogan,  1952,  1955),  it  is 
supposed  that  neuron  background  activity  reflects  the  activity  of  a  mechanism  which 
provides  a  sufficiently  high  level  of  nerve  center  efficiency.  Tho  relation  of  the 
number  of  neurons  displaying  background  activity  to  the  total  number  of  neurons  was 
evaluated  from  the  viewpoint  of  theoretical  investigations  of  the  dynamic  properties 
of  generalised  transformations  in  spaces  with  arbitrarily  largo  dimensions  (Goncharov, 
19^;  Rubin,  Sitgreaves,  195*0*  It  was  demonstrated  that  with  greater  complexity  of 
tho  sirs  torn  (tho  total  number  of  elements  becoming  quite  large),  the  probability  of  an 
Arbitrary  trajectory  changing  into  a  cyclic  one  approaches  unity.  If  the  analyser 
zones  of  the  cerebral  cortex  are  considered  as  very  complex  dynamic  systems,  this 
means  they  inevitably  contain  undamped  oscillation,  and  these  appear  as  background 
activity  of  the  neurons. 
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TITLE:  Mathematic  analysis  of  the  spatial  organization  of  structural  chemical 
processes  in  the  neuron  body 

SOURCE:  Vsesoyusnaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967, 
Rroblemy  neyrokibernetiki  (Problems  of  neurocybernBtics) ;  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  66 
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ABSTRACT:  Hie  present  work  attempts  to  develop  mathematic  approaches  to  the  analysis 
of  probability  regularities  in  the  spatial  interrelation  of  intraoelL.ular 
microstructures.  Single  nerve  cells  of  crayfish  tension  receptors  were  investigate! 
with  a  complex  eloctrophysiological-cytoohomieal  method.  Regularities  in  the 
distribution  of  RNA  structures  (tigroid)  and  in  cytochrome  oxidase  activity 
(mitochondria)  in  tho  neuron  under  various  working  conditions  wore  established  by 
analysis  of  cytophotoraetric  curves.  Examination  of  these  curves  as  time  series  made 
it  possible  to  form  hypotheses  relative  to  the  mechanisms  which  determine  tho  spatial 
interrelations  of  intracellular  microstructures.  This  approach  has  a  number  of 
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advantages  over  the  utilization  of  electrophysiological  indices  alone:  l) 
simultaneous  calculation  of  tho  behavior  of  a  very  largo  number  of  neuron 
nicrostructures  or  micros octions  is  possible;  2)  use  of  different  cytochcnicol 
indices  for  specific  verging  conditions  of  the  neuron  make  it  possible  to  study 
different  aspects  of  their  functional  organization;  and,  3)  input  and  output 
information  can  be  precisely  located  and  taken  into  account.  It  can  be  expected  that 
laws  for  the  functional  organization  of  the  neuron  have  many  features  in  common  with 
the  functional  organization  of  the  neuron  ensembles  and  the  brain  as  whole. 
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TITLE:  Investigation  of  stimulating  and  inhibiting  periods  in  the  reactions  of 
neurons  of  an  isolated  cortical  stria 

SOURCE:  Vscsoyusnaya  konferentsiya  po  noyrokibornctike ,  3d,  kostov-on-Don,  1967. 
Problem/  neyrokibernetiki  (Problems  of  ncurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  195?,  69 

TOPIC  TAGS:  neuron,  biopotential,  cerebral  cortex,  neurophysiology 

ABSTRACT:  Impulse  activity  was  recorded  for  150  individual  elements  from  neurally 
isolated  striae  of  the  visual  and  sensorimotor  regions  of  the  cortex  of  unr.nes thetized 
rabbits.  In  contrast  to  the  intact  cortex,  fne  spontaneous  impulse  activity  of 
neurons  of  the  stria  often  had  a  rhythmic  ar.d  group  character.  Iho  same  types  of 
neuron  reactions  which  appeared  in  the  intact  cortex  in  response  to  afferent  stimuli 
were  discovered  in  rosponso  to  stimulation  of  deep  layers  of  the  cortex.  Excitation 
began  in  so; -.a  neurons  1-50  msec  after  the  stimulus  and  in  others  the  activation  -base 
was  noted  at  later  periods  higher  than  400  msec.  Presence  in  an  isolated  cortical 
stria  of  nourons  with  late  activation  reactions  indicates  the  gradual  propagation 

of  excitation  along  tho  cortex  in  a  chain  like  manner  (Livanov,  1965).  In  the  first 
few  hours  after  isolation  the  neuron  reactions  consisted  as  a  rule  of  a  single 
activation  phase.  Five  to  six  hours  after  isolation  the  neuron  reactions  often  but 
not  always  had  a  phmse  character  in  which  excitation  was  replaced  by  inhibition. 

During  the  inhibited  interval  there  was  no  reaction  to  the  test  stimulus,  and  this 
reaction  was  restored  only  during  the  second  activation  phase.  Tho  inhibited  interval 
in  the  neurons  of  an  isolated  stria  surpassed  in  duration  the  interval  observed  for 
afferent  stimuli  In  an  intact  cortex  (300-400  msec  instead  of  1C0-200).  Thus,  new 
proof  was  obtained  that  the  inhibited  interval  ir.  tho  impulse  activity  of  nourons  and 
the  period  of  subnormality  in  tho  restoration  cycle  is  caused  by  an  active  process  and 
not  by  rofr&ctivity,  since  thoy  can  be  read  in  tho  first  hours  after  isolation  of  tha 
cortical  stria.  Restoration  of  the  inhibited  interval  and  the  period  of  subnormality 
indicates  that  elements  inducing  inhibiting  reactions  ara  probably  present  in  tho 
cortex  itself. 
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TITUS;  Principles  of  the  rhythmic  activity  of  neurons 

SOl&CE:  Vsesoyuznaya  konforcntsiya  po  neyrokibornotike ,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibornetiki  (Problems  of  nourocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  70 

TOPIC  TAGS;  animal,  neuron,  biopotential,  information  processing,  excited  state 

ABSTRACT:  Transmission  of  information  in  the  nervous  system  is  accomplished  according 
to  the  plan :  stimulus  -v  local  specific  change  of  the  membrane  potential  of  the 
neuron  -^excitation  potentials.  The  number  and  frequency  of  the  excitation  potentials 
carry  information  about  previous  events.  The  present  work  was  done  to  clarify  the 
causes  leading  to  change  in  the  excitation  potentials.  Experiments  were  conducted  on 
nonadapting  (pacemaker)  and  adapting  neurons  of  gastropod  nollusks,  while  recording 
intracellular  potentials,  under  direct  intracellular  stimulation  by  oloctric  stimuli 
of  various  forms.  With  very  slow  change  in  intracellular  polarization  in  a 
nonadapting  neuron,  curtailment  and  cessation  of  the  excitation  potentials  can  be 
induced  by  changing  the  membrane  potentials  from  point  B  both  towards  increase  and 
towards  reduction.  For  correct  deciphering  of  the  information  found  in  the 
excitation  potential  changes,  it  is  important  to  know  the  region  of  the  membrane 
potentials  in  which  these  changes  take  place.  "Switching  on"  and  "switching  off" 
effects,  expressed  in  change  of  the  frequency  and  nuriber  of  excitation  potentials, 
are  added  to  the  Y-shaped  relationship  under  the  action  of  steeply  rising  and  falling 
current  shocks.  The  degree  and  duration  of  the  "switching  on"  and  "switching  off" 
effects  depend  on  the  gradient  and  duration  of  the  stimuli.  In  addition,  changes  in 
the  frequency  and  number  of  the  excitation  potentials  in  adapting  neurons  depend  on 
the  speed  of  adaptation  of  the  neuron  to  the  stimulation. 
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ABSTRACT:  The  ion  theory  is  presently  considered  as  the  basic  theory  explaining  a 
single  act  of  excitation  of  a  nerve  cell.  However,  e lee tr ophys iological  studies  of 
cell  excitation  processes  under  different  artificial  ion  environments  and  under 
ionophoresis  in  the  cell  of  ions  of  different  substances  have  produced  experiments 
which  do  not  confirm  the  ion  theory.  The  present  roport  gives  a  formalized 
mathematic  theory  of  nervo  call  excitation  which  considers  the  dynamics  of  ion 
conductivities  of  the  mer.ibrc.no.  This  theory  is  used  to  explain  data  on  distortion  in 
the  form  of  the  action  current  and  change  in  the  time  of  spike  appearance  obtained  in 
experiments  with  different  ion  environments.  The  mathematic  investigation  makes  it 
possible  to  determine  certain  mechanisms  of  shift  in  the  threshold  functioning  of  the 
cell.  These  mechanisms  are  the  basis  of  adaptive  characteristics,  and  are  treated  in 
terms  of  the  relationship  of  the  exciting  and  inhibiting  ions  and  in  terms  of  change 
in  the  mutual  sensitivity  of  these  opposite  ion  mechanisms. 
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TITLSs  An  analysis  of  auto-ia  tic  control  mechanisms  at  the  input  of  a  reflex  arc 
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automatic  control  system,  peripheral  nervous  system,  depolarization,  negative  feedback 

ABSTRACT*  Automatic  control  systems  play  an  important  role  in  the  control  of  reflex 
processes;  this  is  especially  true  in  the  case  of  a  system  with  a  negative  feedback 
(see  Fig.  i)  causing  presynaptic  inhibition  at  the  input  of  a  reflex  arc  of  the  spinal 
cord.  As  a  result  of  this  action  mechanism,  following  the  passage  of  a  single  nervous 
impulse,  prolonged  depolarization  of  the  primary  afferent  fibers  appears  and  this  leads 
to  a  reduction  of  the  amplitude  of  the  response  to  the  next  stimulus.  Primary  afferent, 
depolarization  (PAD)  starting  in  3-^  nsec  after  the  appearance  of  an  afferent  volley 
in  the  spinal  cord  reaches  its  maximal  value  during  the  l6th-20th  millisecond  and 
decreases  to  zero  during  the  250-300  msec.  Dynamics  of  PAD  may  be  followed  by  sending 
into  the  spinal  cord  two  successive  impulse  volleys  with  a  changing  time  interval 
between  thorn.  Such  experiments  staged  on  anesthetized  cats  showed  that  increase  of 
time  intervals  between  the  first  (conditioning)  stimulus  and  the  second  (tost) 
stimulus  applied  to  various  nerves  reduces  the  amplitude  of  the  first  negative  ('.^) 
component  of  the  potential  of  the  dorsal  surface  of  the  spinal  cord  in  response  to  a 
test  stimulus  (see  Fig.  2).  Die  !)j-  component  of  the  PAD  reflects  the  activity  of  the 
C-  neurons  activated  by  the  primary  afferent  fibers ,  and  depolarization  of  the 
presynaptic  endings  of  the  afferents  is  induced  by  the  I>-  neurons.  Cn  the  basis  of 
experimental  data  a  curve  expressing  the  degree  of  inhibition  on  tine  and  amplitude 
of  response  to  the  preceding  stimulus  was  determined,  and  an  tmpirical  expression 
describing  the  dependence  is  given.  Primary  afferent  depolarization  is  important  in 
the  process  of  regulating  the  amplitude  of  potentials  at  the  input  of  the  spinal  cord. 
With  this  type  of  control  system,  stabilization  of  FAD  amplitude  is  achieved  in  a 
cate  when  rhythmic  stimuli  are  applied  to  a  corresponding  nerve.  With  application  of 
a  aeries  of  impulses  of  a  given  frequency  to  a  peripheral  nerve,  decrease  of  response 
amplitude  to  each  subsequent  stimulus  takes  place;  following  a  transitional  process 
the  amplitude  of  the  response  reaction  becomes  stabilized  at  a  constant  level  for  a 
given  frequency  (see  Fig.  3).  The  nature  of  the  transitional  process  and  level  of 
amplitude  stabilization  depends  on  the  succession  rate  of  the  stimulating  impulses. 

The  amplitude  stabilization  mechanism  of  the  Nj-  component  of  FAD  nay  have  important 
protective  functions  which  at  high  frequencies  of  stimulation  nay  decrease  the  value 
of  the  energy  in  the  nerve  or  prevent  the  appearance  of  muscle  tetanus  without 
complete  inactivation  of  the  reflex  arc.  Investigation  of  processes  in  the  central 
nervous  system  and  viewing  them  from  an  automatic  control  theory  standpoint  may  be 
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helpful  in  studying  the  structure  of  nervo  networks  and  the  interaction  of  neurons. 
Orig.  art,  has:  3  figures  and  8  formulas. 


Fig.  1.  Feedgack  mechanism  at  the 
input  of  the  reflex  arc. 

ABj— primary  afferent  fiber  n.  peroneus 
comm; 

ABij— n.  popliteus; 

C — "C"  neurons; 

D — "D"  neuron. 


Fig.  2.  Dependence  of  amplitude  of  N.- 
component  of  FAD  on  time  interval  between 
single  conditioning  and  test  stimuli. 

Horizontal  axis — tine  interval  between 
stimuli;  vertical  axis-response  amplitude 
(in  y  compared  to  initial  value)  based  on 
mean  values  of  16  experiments. 
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Fig.  3*  Dependence  of  amplitude  of  component 
of  PAD  on  time  of  stimulus  application  with 
different  *”ccession  rates  of  stimuli. 

2,5 . 150 — number  of  impulses  perse cond. 
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ABSTRACT:  The  reliability  of  preservation  in  time  of  information  in  the  neuron 
networks  of  biological  organisms  depends  on  a  number  of  factors  including  the 
following :  1)  the  methods  and  reliability  of  internouron  connections;  2)  the 

structure  of  Individual  memory  traces;  3)  the  principles  of  interaction  of  different 
memory  traces;  and.  4)  the  general  hierarchy  of  the  memory  system.  The  present  work 
examines  the  second  group  of  factors  and  Investigates  the  influence  of  different 
methods  of  organisation  of  the  neuron  network  on  the  reliability  of  information  stored. 
Several  different  types  of  deterministic  and  probability  networks  aro  examined,  their 
functional  properties  being  studied  by  simulation  on  a  digital  computer.  The 
structure  of  the  networks  end  the  methods  of  formation  of  memory  traces  ware  based  on 
known  biological  data.  Extirpation  of  a  section  of  the  medullary  substance  was 
simulated  on  the  siodel.  Statistical  characteristics  which  demonstrate  the  reliability 
of  the  networks  in  relation  to  the  principles  of  their  organization  were  constructed 
from  the  results  of  simulation. 
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ABS'iRACT:  The  interaction  between  separate  regions  of  unipolar  and  heteropolar 
changes  in  the  potential  of  the  soma-dendrite  neuron  membrane  was  investigated  by 
computer  simulation  of  the  generation  of  exciting  and  inhibiting  postsynaptie 
potentials  and  the  origin  of  the  discharge  in  a  central  neuron.  It  was  demonstrated 
that  the  dimensions,  localization,  and  interaction  of  separate  regions  of  change  in 
tho  transraerahra.no  potential  can  determine  to  a  significant  extent  the  minimal  total* 
valuo  of  the  exciting  volley  necessary  for  generation  of  pea.,  potential  by  the  neuron* 
The  optimal  spacing  and  correlation  of  the  relative  Intensities  of  inhibiting 
(hyper  polar  Iced)  changes  in  the  membrane  potential,  which  enable  tho  suppression  of 
discharge  generation  for  a  s pacific  exciting  volley  with  a  minimal  inhibiting  signal, 
were  similarly  determined  for  certain  concrete  cases.  The  effect  of  the  initial 
level  of  the  membrane  potential  on  the  nature  of  the  Interaction  of  regions  of 
depolarisation  and  hyperpolarication  and  on  the  generation  of  peak  discharge  waa 
examined. 
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ABSTRACT:  An  analysis  is  made  of  the  possible  participation  of  homosynaptic 
depression,  posttetanlc  potentiation  of  presynaptic  inhibition,  and  time  and  spatial 
summation  in  processes  regulating  the  effectiveness  of  the  afferent  signal's 
transynaptle  action.  The  correlation  between  the  space-time  configuration  of  the 
distribution  of  activated  synapses  on  the  soma-dendrite  neuron  membrane  and  the 
effectiveness  of  transynaptle  action  was  investigated.  General  regularities  providing 
optimisation  of  the  stimulus-reaction  correlation  were  determined,  certain  particular 
oases  of  this  proooss  vers  examined,  and  its  role  in  the  integrated  activity  of  the 
near  on  mas  demonstrated.  The  data  confirm  the  hypothesis  on  the  possibility  of 
.  preliminary  proponing  of  afferent  information  in  the  approaches  to  the  central 
neuron  In.  the  presynaptic  and  intrasynaptio  structures  of  the  input. 


-  122  - 


# 


1 


.121. 

single  neuron  reactions  of  different  brain  areas  of  cats  to  adequate 

STIMULATION  OF  THE  VESTIBULAR  APPARATUS  WITH  MOVEMENT 
ORG:  none 

Kutateladze,  M.  G.  AN  SSSR.  Izvestiya.  Seriya  biologicheskaya ,  no.  4, 
1967,  631-633.  AP7022S59 

Experiments  were  performed  on  89  adult  cats  weighing  2  to  4  kg  to 
investigate  341  neuron  reactions  of  the  frontal  suprasylvlan  gyrus, 
ectosylvian  cyrus,  middle  ectosylvian  gyru%  and  middle  lateral  gyrus. 
The  anim.-’ls  under  ether  were  fixed  motionless  in  a  stereotaxic  device, 
and  glass  microelectrodes  were  implanted.  A  20%  glucose  solution 
(5  to  6  ml)  was  administered  lntravaneously  to  the  animals  to  ensure  a 
gooc  functional  state.  A  UBP-1-01  amplifier,  a  Sanei  oscillograph  and 
a  magnetic  recorder  were  used  to  record  neuron  biopotentials.  Vestibu¬ 
lar  excitation  was  produced  on  a  special  stand  by  changing  the  position 
of  the  animal  in  a  vertical  direction  with  acceleration  of  0,8  to  1.2  g. 


Reactions  of  neurons  were  classified  according 

Table  1.  Distribution  of  neurons  i 
types  of  reaction  to 

to  four  types 

according  to 
movement.  % 

(see  Table  1) 

Brain  cortex 

areas 

Number  of 
neurons  in¬ 
vestigated 

Type  I  Type  II  Type  III 

(Increase  (Decrease  (Phase  changes 
of  activity  of  activity  of  pulse 
pulses)  pulses)  activity) 

Type  IV 
(Absence 
of  visi¬ 
ble  pulses) 

Frontal 

ectosylvian 

gyrus 

58 

64 

36 

Middle 

ectosylvian 

gyrus 

74 

24 

54 

9.3 

12.7 

Middle 

lateral  gyrus 

89 

60.7 

24.7 

4.5 

10.1 

Frontal 

suprasylvlan 

_ 

120 

70 

20 

10 

For  a  more  meaningful  interpretation  of  data,  a  correlation  analysis 
method  was  used.  The  correlation  between  pulse  frequency  change  (change 
of  lntercomml8ural  distance)  and  acceleration  value  change  was  deter¬ 
mined.  Correlation  analysis  results  show  that  the  neurons  of  the  frontal 
suprasylvlan  gyrus  respond  specifically  to  motion  effect  and  that  re¬ 
sponses  of  the  ocher  neurons  are  nonspecific.  It  is  concluded  that  the 
frontal  suprasylvlan  gyrus  is  responsible  for  the  cortical  control  of 
the  utricular  otoliths  of  the  vestibular  apparatus.  [06] 

UDC:  611.813.1:611.85 
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ABSTRACT:  The  transmitting  functions  of  mechanisr  for  control  of  the  multicircuit 
system  of  regulation  acting  on  the  input  of  the  .riitineuron  reflex  arc  of  the  spinal 
cord  are  analyzed.  Poles  of  the  transmitting  functions  are  determined  and  holographs 
of  standardized  frequency  characteristics  of  the  mechanisms  examined  are  constructed. 
The  effect  of  synaptic  delays  of  neurons  on  the  stability  of  a  multicircuit  system  of 
regulation  is  investigated,  and  the  limiting  conditions  of  stability  are  determined. 
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A3STRACT:  For  purposes  of  future  Investigations  of  neuron  groupings  in  specific 
functional  centers  of  the  spinal  cord,  an  analysis  was  made  of  the  correlation  of 
rhythmic  background  and  induced  activity  of  25  pairs  of  adjacent  intermediate  neurons 
of  the  spinal  cord  of  anesthetized  cats.  The  dorsal  lumbar  root,  the  ipsilateral  and 
contralateral  motor  zones  of  the  cortox,  and  the  bulbar  reticular  formation  underv;ont 
stimulation.  Biopotentials  from  adjacent  neurons  were  recorded  extracellular ly  with 
one  microelectrode,  and  correlation  in  the  activity  of  a  pair  of  cells  was  studied  by 
comparing  the  durations  of  interim pulse  intervals  of  both  neurons.  The  duration  of 
inter impulse  intervals  of  individual  cells  under  conditions  of  background  activity 
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varied  within  broad  limits,  the  coefficient  of  variation  changing  from  5“50£.  In  moat 
cases  changes  in  the  intervals  between  spontaneous  discharges  of  a  single  neuron  were 
not  combined  with  oscillations  of  this  indicator  in  another  coll.  A  statistically 
reliable  correlation  was  discovered  only  in  the  vrork  of  five  pairs  of  neurons. 
Completely  different  interrelations  were  found  in  comparison  of  variation  series 
composed  of  mean  values  of  interinpulse  intervals  from  each  of  the  25  pairs  of 
investigated  cells.  The  correlation  coefficient  attained  +C.71  (PcO.Ol).  Ihe 
regression  coefficients  Rxy  and  ?.yx  vrere  respectively  equal  to  0.89  and  O.56, 
Consequently  the  activity  level  of  adjacent  neurons  is  almost  always  eoadjusted  to  a 
specific  degree.  The  averago  duration  of  inter impulse  intervals  of  a  single 
spontaneously  discharging  cell  can  not  differ  sharply  from  the  mean  intervals  of 
another  one.  This  indicates  that  different  neurons  entering  into  the  composition  of 
a  specific  functional  center  experience  some  diffuse  unidirectional  influences.  The 
eoad  justability  indicated  noticeably  decreases  during  stimulation  of  the  dorsal  root 
and  of  the  contralateral  motor  zone  of  the  cortex,  indicating  the  nonhomogeneity  of 
effects  addressed  to  each  02'  the  adjacent  neurons.  At  the  same  tir~  stimulation  of 
the  ipsilateral  cortex  led  only  to  insignificant  reduction  of  ru  i.  coadjustability 
(r  «  ■+0.62,  P^O.Oy).  An  analogous  relationship  appears  durin.  .-..'.'lysis  of  the 
correlation  of  interimoulse  intervals  and  of  individual  cell  pairs.  Stimulation  of 
the  root  and  the  contralateral  cortex  led  as  a  rule  to  the  neurons  of  each  pair 
reacting  in  different  directions  (P2_0.0l),  whereas  stimulation  of  the  ipsilateral 
cortex  and  the  reticular  formations  of  the  brain  stem  led  sore  often  to  single-valued 
responses  of  both  calls  (?  =  0.025  -  0,011).  In  many  cases  the  direction  of  the 
reaction  is  determined  not  only  by  the  source  of  information  but  also  by  the  initial 
condition  of  the  cell.  For  instance,  all  spontaneously  active  nourons  in  which  the 
mean  inter  impulse  interval  exceeded  80  msec  wore  relieved  during  stimulation  of  the 
root,  and  both  relieving  and  inhibiting  reactions  (Pc  0.0l)  were  cvserved  during 
shorter  intervals  with  an  identical  frequency. 
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ABSTRACT:  Tne  problem  of  determining  an  output  signal  of  a  stochastic  neuron  network, 
after  it  is  trained  with  a  random  sec uar.se  of  images,  belonging  to  two  forms  was 
examined.  Distributions  of  probabilities  are  given  for  a  subunion  of  nouror.  inputs  to 
elements  of  the  retina  and  for  the  appearance  of  images  in  ths  learning  sequence. 

■  During  training  the  incentive  law  was  used  so  that  the  v/eight  and  threshold  of  the 
network  neurons  could  be  changed  within  certain  given  limits.  Too  problem,  reduces  to 
the  construction  and  investigation  of  a  certain  finite  Harkov  chain.  Examples  and 
results  of  computer  experiments  are  presented. 
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ABSTRACT:  The  electric  potentials  of  neurons  and  of  isolated  nerve  cell  stimuli  were 
recorded  with  an  intracellular  microelectrode  in  the  Helix  pomatia  L.  subpharyngeal 
ganglion.  The  presence  was  demonstrated  of  intermediate  neurons  and  associated 
complexes  of  nervo  cells  wherein  the  rhythm  of  a  leading  neuron  controls  the  activity 
of  at  least  four  dependent  nerve  cells.  In  several  cases  an  electrotonic  effect  was 
found  between  adjacent  nerve  cells.  The  amplitude  of  an  electrotonic  potential 
occurring  in  response  to  artificial  polarization  of  the  neuron  membrane  had  a  linear 
relation  to  the  potential  induced  by  the  electrotonic  effect  in  an  adjacent  nervo  cell, 
Tho  electrotonic  effect  does  not  depend  on  the  direction  of  the  polarizing  current, 
i.e.  rectifying  proDerties  are  not  inherent  in  electrotonic  transmission.  The 
coefficient  of  weakening  of  electrotonic  transmission  is  equal  to  2  and  has  a  complex 
nature. 
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C*.vG :  Vilno  University  (/il'nyusskiy  universitet) 

I I.’LJ:  Application  of  brownian  movement  theory  in  investigations  of  the  nervous 
system  o:  the  ..Oman  snail 

SCl7.Cs:  mezhvuzovsfcaya  r.av.chnaya  konf ©rents iya  po  neyrokiborr.etiko ,  2d,  Hos  tov-on-Don , 
1955.  Probicny  neyrokibernetiki  (Problems  of  neuroeybernetics) ;  naterialy 
konforentsii,  v.  2.  rios tov-on-lon ,  Izd-vo  nostovskogo  univ.,  1956,  55“59 

TOPIC  TAGS:  animal,  nervous  syster.,  neuron,  cell  membrane,  eloctric  potential, 
statistics,  random  process 

ABSTRACT:  Statistical  physics  methods  are  applied  to  studying  neuroolectrical 
processes,  .n  is  study  illustrates  the  possibility  of  using  computers  in  describing 
the  Brovnian  rovcr.ent  in  order  to  study  fluctuations  in  intorconmisure  intervals  and 
variations  ir.  latent  periods.  The  length  of  the  intercomnissure  interval  is  a 
function  of  reverse  residual  hyper polarization,  and  fluctuation  in  the  length  is  a 
function  of  variation  in  threshold  and  membrane  potential.  Equations  are  given 
describing  reverse  hyperpolarization  and  solution  of  the  Lar.gevin  equation  for 
inter co— is suro  intervals.  The  latter  thooretical  fomula  vas  verified  experir.er. tally 
by  data  on  the  distribution  of  in  tore  ommlssure  intervals  in  the  nerve  cell  of  the 
Honan  snail.  Ihe  higher  order  of  fluctuation  in  the  intercomnissure  intervals 
obtained  experinontally  (5>  fluctuation  compared  to  0.1;J  fra-,  kinetic  theory)  is 
explained  by  variations  ir.  the  number  of  passages  in  the  cell;  the  as sur.pt ion  that 
sodium  ions  penetrate  the  coll  in  groups  of  100  ions  is  supported  by  calculations 
showing  that  1  calciv-:  ior.  stops  the  passage  of  about  100  sodiur.  ions.  Ihe  period 
of  later.*  reaction  to  electric  stimulus  on  the  foot  of  the  snail  was  r.easured,  and 
calculated  on  the  basis  of  the  theory  of  random  movement.  Data  and  theoretical 
calculations  compared  favorably.  This  is  indicated  to  support  development  of  A.  3. 
Kogan's  idea  on  the  probability-statistical  organization  of  the  brain.  Comments 
were  made  by  Dr.  ?.  Veus  (ChSSH)  regarding  the  inter  commissure  intervals  as  basic 
code  in  the  operation  of  the  neuron,  and  by  A.  3.  Kogan  (Rostov)  on  the  groups 
emergence  of  ions.  Grig.  art.  has:  2  figures  and  5  equations. 
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AUTHCXl:  Noymark,  0.  S.;  Chubarov,  A.  V. 

CRG:  none 

TITLE:  Mathematic  basis  of  anby  pothesio  of  ERG  causality 

SOURCE:  Vsesoyuznaya  kor.ferentsiya  po  neyrokibornctiko ,  3H,  Rostov-on-Don,  19(*7* 
Problemy  neyrokibernstiki  ( Problems  of  noun ©cybernetics ) :  rcforaty  dokladov 
konferer.tsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  102 

TOPIC  TAGS;  EEG,  neuron,  biopotential,  mathematic  analysis 

ABSTRACT:  A  mathematic  description  of  the  electric  expression  of  the  excitation 
process  of  &  group  of  r rurons  is  proposed,  based  on  consideration  of  the  jsHG  as  the 
result  of  summation  of  the  postsynaptic  potentials  of  individual  neurons.  It  is 
assumed  that  increase  in  the  number  of  excited  neurons  and  in  the  frequency  of  their 
excitation  leads  to  algebraic  summation  of  hyparpolarizod  and  depolarized  potentials. 
Under  these  conditions,  the  content  of  high  frequency  components  must  increase  and 
the  mean  value  of  the  ££G  amplitude  must  decrease. 
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AUTHOR:  Kikolau,  E. ,  Belechranu,  K. 

(EG:  none 

TITLE:  Random  phenomena  in  nervous  systems 

SOURCE:  Vsescyuznaya  konferentsiya  po  noyrokibernetike,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  103 

TOPIC  TAGS:  nervous  system,  random  process,  muscle  physiology,  nerve  fiber,  behavior 
pattern 

ABSTRACT;  Investigation  of  striatod  muscles  indicated  that  with  a  constant  force  of 
contraction  their  number  of  functioning  fibers  remains  constant,  in  spite  of  changes 
in  the  muscle  units  found  in  a  condition  of  rest  or  action.  This  is  explained  by  a 
neuron  network  with  random  action.  In  the  ontogenesis  of  the  nervous  system  its 
activity  was  apparently  organized  on  probability  based  on  individual  experience. 
Adaptation  of  certain  strategies  in  which  random  factors  are  very  important  is  noticed 
in  the  behavior  of  the  adult  human.  During  sorting  and  processing  of  information 
stored  in  the  memory,  random  factors  show  up  in  the  nervous  system  in  states  of  Doth 
sleep  and  wakefulness. 
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AUTHOR:  I-udol ' ,  H.  S.  Tom.pol'ir.sn,  A.  A. 

C?.G :  r.or.c 

TITLE:  Self-regulation  of  the  speed  of  excitation  propagation  in  neuron  networks 

SOURCE:  Vseseyuznaya  kcr.forcnts iya  po  ncyrokibe.-r.ctike ,  3d ,  Rostov-on-Dcn,  196?. 
Problem/  noyrokibernetiki  (Problems  of  neurocybernetics);  roferaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196? ,  106-10? 

TOPIC  TAGS:  neuron,  reflex  activity,  brain,  central  nervous  system,  self  regulation 

ABSTRACT:  Using  the  latent  period  of  the  knee  reflex,  the  speed  of  excitation 
propagation  in  neuron  networks  was  studied  in  relation  to  change  in  the  functional 
condition  of  the  nervous  system  under  the  effect  of  adequate  loads  and  traumatic  brain 
lesions,  A  statistically  significant  relationship  of  the  latent  period  to  external 
influences  on  the  higher  regulating  sections  of  the  central  nervous  system  was 
experimentally  established.  Self-regulation  of  the  speed  of  excitation  propagation 
occurs  in  the  neuron  notvrork, -with  a  substantial  role  belonging  to  the  brain.  Some 
principles  for  the  relationship  of  individual  links  of  this  self-regulating  system 
were  established. 
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TITLi:  Investigation  of  impulse  activity  of  neurons  by  random  process  thoory  r.othods 

SOURCE:  >‘.ezhvuzovsk.i}a  nauchnaya  konferontsiya  po  neyrokibernetiko,  2d,  Rostov-on-Don, 
195‘'>.  Probler.y  neyrokibernetiki  (Problems  of  nourocybernetics) ;  material/ 
konferentsii,  v.  2,  Rostov-on-Don,  Izd-vo  Rostov skogo  univ.,  1965,  59-6^ 

TOPIC  TAGS:  neuron,  random  process,  mathematic  analysis,  st*"'  lic  analysis,  visual 
phi’s  iology 

ASS TP. ACT:  A  study  was  undertaken  to  explain  changes  in  random  processes,  describing 
impulse  activity  of  neurons  in  the  presence  and  absence  of  stimuli.  Ihe  impulse 
activity  of  a  neuron  can  bo  described  by  a  time  series,  designated  by  'E,  (t),  where  t 
assumes  a  discrete  sot  of  values  t.,  to,.,.,  t^,...  rrom  the  probaoiiity— statis oical 
principle  of  neuron  organization,  (t)  is  a  random,  process  with  discrete  time. 

Factors  affecting  the  random  nature  of  neurons  are  pointed  out.  The  nerve  centers  aro 
considered  random  fields;  x.  ,  x^,  x~  designate  the  coordinates  of  a  neuron  in  a  given 
nervo  center,  and  the  position  of  the  center  is  considered  determined  if  all 
probability  characteristics  of  the  random  process  x2,  x3  ^  are  lcnovn* 
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Probability  characteristics 
also  known 


The  ra  :dcr-  — 


of  tso  various  r.uliidi".cr,sio!iil  rar.'^O"  prscisscs  chouli 
process  ray  be  statistically  analyzed  if  it  is  stationary 
*l;"**st  stationary.  Analysis  of  the  random  process  doscr  ibi.-.g  spontaneous  neuron 
activity  of  the  optic  portion  of  a  frog  brain  showed  that  the  stationarity  indicator 
did  not  fall  outside  of  confidence  limits  in  any  of  the  investigated  confidence  levels. 
Calculations  shoved  that  the  statior.arity  of  the  impulse  process  describing  impulse 
activity  of  the  optic  portion  of  a  frog  brain  is  disturbed  if  the  retina  is 
illuminated.  The  disturbance  is  temporary,  during  initial  period  of  stimulation.  Ihe 
impulse  activity  then  becomes  stationary  again,  but  has  other  probability 
characteristics  than  the  prior  background  activity  had.  Change  in  the  process  during 
the  initial  period  is  expressed  by  the  appearance  of  a  trend;  the  process  becomes 
stationary  after  elimination  of  the  trend,  carried  out  by  the  system  of  linear 
regression  using  the  method  of  least  squares.  A  polynomial  of  tho  third  po*.;ar  vis 
taker,  as  the  shift,  and  in  the  case  of  polynomial  shift,  estimates  obtained  by  the 
method  of  least  squ'-es  appeared  effective.  Correlograms  and  p»ricdograns  for  random 
processes  of  one  neuron  of  the  optic  portion  of  a  frog  brain  wore  determined  in  this 
vay  in  the  presence  and  absence  of  stimuli.  Possible  application  of  the  obtained 
results  is  mentioned — use  of  statistical  analysis  of  a  process  (neuron  impulse 
activity.  S3G,  3CG)  to  expose  relationships  which  are  not  roadily  apparent.  Orig. 
art.  has:  1  table  and  i  formula. 
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CRG:  none 

THIS:  Some  features  of  the  functioning  of  the  nerve  cell  as  a  homeostatic  system 

SCORCH:  Vsesoyuznaya  konferentsiya  po  neyr okibernetike ,  3d,  Rostov-on-Don,  1967, 
JVobleay  neyrokibemetikl  (Problems  of  neurocybernetics ) ;  referaty  dokladov 
loonferentsil.  Rostov-on-Dbn,  Iza-vo  Rostovskogo  univ. ,  1967.  11^ 

TOPIC  TAGS:  nerve  cell,  haemostasis,  frog,  brain,  biopotential,  probability 

ABSTRACT:  The  nerve  cell  is  examined  as  a  homeostatic  system  with  specific  and 
nonspecific  mechanisms  for  stabilization  of  basic  parameters.  Features  of  the  nature 
of  formation  and  extinction  of  a  neuron  roaction  were  investigated  based  on  the 
example  of  high  frequency  discharges  "spontaneously"  appearing  in  the  background 
activity,  or  of  impulse  potentials  induced  by  adequate  or  inadequate  stimulation  of 
neurons  of  the  frog  aidbrain.  The  results  indicate  specific  differences  in  the  growth 
phase  and  decrease  phase  of  the  neuron  reaction.  Possible  mechanisms  causing  these 
differences  were  considered,  and  an  attempt  was  made  to  find  statistic  indices  which 
distinguish  various  phases  of  the  neuron  reaction.  The  correlation  of  probability 
and  uniquely  determined  factors  in  nerve  coll  activity  is  examined  in  various  phases 
of  the  neuron  reaction. 
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AUTHOR:  Pokrovskiy,  A.  2J. 

0?.G :  none 

TITLE:  Potential  possibilities  of  analysis  of  electroencephalograms 

5 DIRGE:  Vscsoyuznaya  konferontsiya  po  nayroki’oernetike ,  3d,  Rostov-on-Don,  19*7* 
Probleray  neyrokibernetiki  (Problems  of  neurocyoornetics);  ref  era  ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  univ.,  196?,  119 

TOPIC  TAGS:  LEG,  neuron,  mathematic  model,  ma thematic  physics 

ABSTRACT:  The  state  of  tho  central  nervous  system  is  determined  by  the  electric 
activity  of  neurons.  Since  it  is  not  possible  to  measure  the  activity  of  all  neurons 
of  the  central  nervous  system,  it  is  impossible  to  obtain  complete  information  about 
its  state.  Information  about  the  functioning  of  structures  of  the  central  nervous 
system  can  bo  obtained  either  with  microolectrodes  which  lead  off  potentials  of 
individual  neurons  or  microelectrodes  which  lead  off  activity  from  an  entire  mass  of 
adjacent  neurons.  In  the  latter  case  we  obtain  information  about  the  integral 
activity  of  a  large  number  of  neurons.  However,  unambiguous  interpretation  of  this 
information  is  impossible.  Comparison  of  possible  states  of  neuron  activity  with  LbG 
reduces  to  a  nonspecific  problem  of  mathematical  physics.  3y  accepting  a  series  of 
simplifying  assumptions  and  by  taking  into  account  cytoarehiteetonic  and 
electrophysiologieal  data,  it  is  possible  to  construct  a  mathematic  model  and  thereby 
evaluate  the  degree  of  ambiguity  in  information  about  the  state  of  neurons.  The 
random  mutual  disposition  of  individual  neurons  and  the  statistic  nature  of  their 
electric  activity  create  additional  ambiguity. 
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TITLiSs  The  relation  of  statistic  characteristics  of  nervo  cell  inpulse  activity  to 
paraneters  of  signals  from  the  external  environment 

S0URC3:  Vsesoyuznaya  konferentsiya  po  neyrokibornetike ,  3d,  Rostov-on-Don,  19^?. 
Problemy  neyrokibernetiki  (Probleris  of  neurocyberneties);  refer&ty  dokladov 
konferentsii.  ftostov-on-Don,  Izd-vo  Rostovs kogo  univ. ,  1967.  122 

TOPIC  TAGS:  frog,  nerve  cell,  visual  physiology,  biopotential,  probability, 
statistic  analysis 

ABSTRACT:  The  hypothesis  that  any  change  in  a  signal  from  the  external  environment 
leads  to  change  in  the  statistic  characteristics  of  nerve  cell  impulse  activity  was 
verified  experimentally  by  analyzing  one-dimensional  and  two-dimensional  distribution 
functions  for  probabilities  of  the  duration  of  interimpulse  intervals  for  neurons  of 
the  frog  visual  analyzer  under  light  flows  of  varying  intensity  on  the  retina.  The 
relationship  of  the  statistic  characteristics  of  impulse  activity  under  transitional 
conditions,  when  a  modulated  flow  of  light  impulses  acts  on  the  retina,  was 
investigated.  The  question  of  the  stationary  character  of  the  nerve  impulse  flow  and 
the  problem  of  analysing  nonstationary  impulse  flows  were  examined.  Data  obtained 
wore  compared  with  results  of  theoretical  analysis  of  output  activity  of  the  nerve 
oell  under  the  effect  of  signals  from  the  external  environment,  and  were  interpreted 
from  the  viewpoint  of  the  hypothesis  on  the  probability-statistic  organization  of 
nevuon  structures. 
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TITLE:  Synaptic  organization  and  spontaneous  activity  of  neurons  of  the  dorsal 
spinocerebellar  tract 

SOURCE:  Vsesoyuznaya  konferentsiya  po  ncyrokibernetike ,  3d,  ?.os tov-cn-Don ,  196?. 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dckladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  12? 

TOPIC  TAGS:  neuron,  biopotential,  spinal  nerve,  spinal  cord 

ABSTRACT:  It  is  well  known  that  the  special  neurons  of  the  dorsal  spinocerebellar 
tract  are  the  sole  link  for  information  transmission  from  the  muscle  and  cutaneous 
receptors  of  the  posterior  lir.bs  and  trunk  to  the  cerebellum.  The  majority  of  these 
neurons  are  spontaneously  active.  On  the  basis  of  experiments  the  author  presents  the 
hypothesis  that  the  basic  source  of  spontaneous  discharges  of  these  neurons  is  their 
activation  by  receptor  elements.  Experiments  with  complete  and  partial  deafferentation 
of  parts  of  the  spir.al  cord  were  conducted  to  verify  this  hypothesis.  In  all  the 
experiments  part  of  the  afferent  fibers  were  left  intact,  and  passage  of  Impulses 
along  them  was  periodically  blocked  during  recording  of  spontaneous  activity.  Die 
experiments  demonstrated  that  the  spontaneous  activity  of  the  neurons  of  the  dorsal 
spinocerebellar  tract  is  determined  by  the  nature  of  afferent  in  puls at ion  and  by  the 
weight  value  of  the  synaptic  input  through  which  it  enters.  Statistic  analysis  of 
interimpulse  intervals  of  spontaneous  activity  with  different  variants  of 
deafferentation  makes  it  possible  to  evaluate  the  weight  of  different  synaptic  inputs. 
Changes  in  the  statistic  parameters  of  spontaneous  activity  can  be  used  as  tests  for 
evaluating  the  functional  state  of  the  neuron  under  different  electric  and  chemical 
effects  on  its  somadendrite  region  and  presynaptic  endings. 
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TITLSi  Formation  mechanism  of  traces  of  nervous  activity 

SCUP.Ca:  Vsesoyuznaya  kcr.fercr.tsiya  po  r.eyrokibcrnatike,  3d.  Rostov-on-Do n,  i967. 
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TOPIC  TAGS:  cerebral  cortex,  dendrite,  calcium,  ma^nes iur. ,  biopotential,  ion 
concentration,  human  memory 

ABSTRACT:  Changes  in  the  correlation  of  Ca^+  and  of  Kg^+  concentrations  in 
intercellular  fissures  of  the  cortex  of  the  large  hemispheres  exert  strong  influence 
on  excitation  transmission  in  the  synapses.  In  minimal  concentrations  Caz+ 
strengthens  and  Kg^+  weakens  the  dendrite  potentials  of  the  cortex,  and  the  effect 
lasts  for  several  tens  of  minutes  (Roytbak,  C.niani,  196?).  It  can  be  assumed  that 
change  in  the  ion  composition  around  the  prcsynaptic  endings  after  their  excitation 
plays  an  important  role  in  the  origin  of  the  ner  Tous  activity  traces  on  which  new 
memory  is  based.  According  to  morphological,  neurochemical,  and  electrophysiological 
data  activation  of  the  neuroglial  cells  associated  with  a  complex  of  neurons  occurs 
during  excitation  of  the  latter.  One  of  the  established  functions  of  the 
oligodendrocytes  is  the  formation  of  myelin.  The  author  hypothesizes  that  the 
activity  of  oligodendroglia  leading  to  myelinization  of  the  presynaptic  terminals 
plays  an  important,  role  in  reinforcement  of  nervous  activity  traces. 
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TIT'D:  Some  features  of  the  functional  organization  of  the  respiratory  center 

SOURCE:  Vsesoyuznaya  konf events iya  po  neyrokiberr.etike,  3d,  Rostov-on-Don,  196?* 
Problemy  neyrokibernatiVd  (Problems  of  neurocybornetics) ;  referaty  dokladov 
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TOPIC  TAGS:  respiratory  system,  brain,  neuron,  drug  effect,  adrenolytic  drug 

ABSTRACT:  Results  of  experiments  demonstrated  that  when  inspiratory  neurons  are 
stimulated  through  the  entire  inspiration  phase  with  the  maximal  frequency  of  impulses 
at  the  end  or  middle  of  the  volley,  rhythmic  activity  is  preserved  under  adrenalin 
apnea  and  the  duration  of  the  volleys  and  quantity  of  impulses  in  them  substantially 
increase.  In  other  groups  of  inspiratory  neurons  whoso  d_ichargos  also  last  through 
the  entire  input  phase  without  a  clearly  expressed  maximum  of  inpulsation  frequency, 
activity  during  apnea  either  ceases . or  becomes  continuous .  expiratory  neurons  lose 
the  capacity  to  generate  rhythmic  discharges  in  the  period  of  adrenalin  apnea  and 
activity  is  completely  absent  in  the  overwhelming  majority  of  expiratory  neurons  after 
cessation  of  respiratory  movements.  The  initial  fora  of  the  activity  of  respiratory 
neurons  is  usually  reestablished  after  renewal  of  independent  respiration.  The 
absence  of  respiratory  movements  in  the  period  of  adrenalin  apnea  is  apparently 
explained  by  disruption  of  interrelations  between  inspiratory  and  expiratory  groups 
of  neurons  of  the  medulla  oblongata  respiratory  center. 
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TIXLii  Background  impulse  activity  of  rabbit  cerebral  cortex  neurons  in  development 
of  conditioned  reflexes 

SQCRCS:  Vsosoyuznaya  konferentsiya  po  noyrokibornotiko ,  3d,  Kostov-on-Eon,  1967- 
Problemy  noyrokibernotiki  (Problems  of  nourocyborneties);  ref era ty  dokladov 
konferentsii.  kostov-on-Eon,  Izd-vo  Rostovskogo  univ.,  1967,  168-169 

TOPIC  TAGS:  conditioned  reflex,  neuron,  corobral  cortox,  rabbit,  B2G 

ABSTRACT:  Background  impulse  activity  and  reactions  of  120  nourons  of  the 
sensorimotor,  auditory,  and  visual  rogions  of  tho  cerebral  cortox  of  unanasthetized 
and  unrestrained  rabbits  were  thoroughly  analyzed.  Prolonged  observation  of 
background  impulsation  rovoals  that  a  considerable  part  of  the  neurons  have  great 
stability  of  frequency  and  distribution  in  time  both  beforo  and  during  tho  period  of 
conditioned  reflex  dovolopnent.  However,  analysis  of  background  impulsation  in 
different  groups  of  neurons  revealed  a  number  of  directional  changes  in  its 
paramo tors  under  tho  effect  of  combinations.  The  neurons  can  bo  dividod  into  two 
basic  groups  according  to  degree  of  relationship  botvoon  reaction  to  applied  stimuli 
and  intensity  of  background  inpulsation:  l)  nourons  with  stable  reactions  which  do 
not  change  essentially  in  proportion  to  stimulus  repetition;  and,  2)  nourons  with 
variable  reactions  which  gradually  waakon  in  proportion  to  stimulus  repetition.  Hie 
expressiveness  of  tho  reactions  of  those  neurons  was  usually  associated  to  sexe 
extent  with  the  level  of  their  background  impulsation.  The  appearance  or 
intensification  of  a  tendency  to  grouping  of  impulses  into  bundlos  was  observed  when 
conditioned  or  unconditioned  stimuli  of  rhythmic  stimulation  were  applied  to  a 
number  of  neurons  in  tho  period  of  reflex  development.  The  frequency  of  appearance 
of  bundles  usually  corresponded  to  the  basic  frequencies  of  tho  ahu  spectrum  for  the 
rabbit  cerebral  cortex  (2-10  cps).  Changes  in  background  impulsation  during  reflox 
development  apparently  reflect  procosses  of  distribution  of  tonic  excitation  flows 
connected  with  formation  and  reinforcement  of  conditioned  reflex  functional  systems 
of  neurons.  These  systems  provide  an  adequate  reaction  to  tho  stimulus,  which 
acquires  new  information  significance  for  the  organism. 
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THIS:  Specific  and  nonspecific  inhibition  of  neurons  of  the  visual  cortex  of  the 
rabbit  brain 

S0U7.CS:  Vsesoyuznaya  konferer.tsiya  po  neyrokibernetike ,  3<d,  Rostov -on -Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  neurocyberncties);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  15o7,  135 

TOPIC  TAGS:  rabbit,  neuron,  visual  perception,  cerebral  cortex,  biopotential 

A3STRACT:  The  response  to  a  flash  of  light  of  a  large  part  of  the  neurons  of  the 
rabbit  visual  cortex  includes  an  inhibiting  pause  having  different  latent  periods  and 
i  durations.  Intracellular  recordings  demonstrated  that  both  short  and  long  latent 

inhibiting  pauses  are  accompanied  by  development  of  an  inhibiting  postsynaptic 
potential.  Short  latent  inhibiting  postsynaptic  potentials  (with  a  latent  period  of 
15-25  msec  and  a  duration  of  15-25  nsec)  are  characterized  by  a  steep  leading  front 
and  a  more  sloping  rear  front  or.  which  one  or  several  peak  potentials  can  appear. 

Still  another  inhibiting  postsynaptic  potential  is  often  recorded  following  the  peak 
potential,  and  an  impulse  discharge  is  recorded  after  the  inhibiting  postsynaptic 
potential.  Such  a  sequence  of  inhibition  and  activation  periods  is  characteristic  for 
responses  of  the  visual  cortex  to  light  flashes.  Long  latent  inhibiting  postsynaptic 
potentials  (with  a  latent  period  of  40-70  msec  and  a  duration  of  more  than  100  msec) 
have  a  sloping  leading  front  and  a  steep  rear  front  on  which  peak  potentials  are  also 
recorded  in  the  form  of  postlnhibitir.g  output.  An  interesting  feature  of  these 
inhibiting  components  of  the  response  is  the  correspondence  of  the  time  and  duration 
of  their  focal  potentials  arising  In  response  to  the  light  flash.  Response  of  a 
considerable  part  of  the  neurons  of  the  visual  cortex  to  action  of  different  nonvisual 
stimuli  consists  of  inhibiting  their  spontaneous  activity  and  their  light  induced 
activity.  Preliminary  data  obtained  indicate  that  this  nonspecific  inhibition  is  not 
accompanied  by  development  of  an  inhibiting  postsynaptic  potential.  Nonspecific 
inhibition  is  accompaniod  by  suppression  of  both  impulse  discharges  and  inhibiting 
postsynaptic  components  of  light  responses. 


137 


3  32- 


AUTHOR:  3m.il' govichus  ,  A.;  iiarushevichus .  3. 
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TITLES  Reactions  of  spontaneously  functioning  nerve  colls  to  external  stimuli 

SOUR  Co:  Vsescyumaya  konferentsiya  po  r.cyrokibernetike ,  3d,  ;.osiov-on-Don,  19a?. 
Problcny  neyrokibernotiki  (Problems  of  r.eurocyberr.ctics);  referaty  dokladov 
konferentsii.  ?ostov-on-Do n,  izd-vo  i.ostovskogo  univ.,  19o7,  ItO— 141 

TOPIC  TAGS:  biopotential,  snail,  neuron 

ABSTRACT:  Investigations  wore  conductod  on  neurons  of  the  sub pharyngeal  ganglion  of 
Helix  pomatia  L.  Trie  biopotentials  v;ere  measured  with  intracellular  microslectrodos , 
and  the  loft,  right,  or  both  pa'llial  nerves  were  stimulated  in  the  course  of  5-4p  soc 
with  serial  impulses  of  various  parameters.  The  following  types  of  reactions  were 
obtained?  l)  undor  stimulation  the  general  level  of  the  .mean  interspike  interval 
decreases,  and  only  the  first  interspiko  intorval  after  the  stimulus  is  larger  than 
the  mean — this  reaction  is  sometimes  absent;  2)  the  spread  of  the  interspike  interval 
increases  at  the  start  of  stimulation  for  the  same  duration  as  the  mean  interspiko. 
interval;  3)  slow  growth  of  the  interspike  interval  with  a  largo  spread  occurs  with 
stimulation,  and  after  cessation  of  stimulation  there  is  *  slow  return  to  the  norm 
within  15-25  sec;  and,  4)  some  neurons  react  only  to  switching  on  end  switching  off 
the  stimulus  by  decrease  of  the  interspiko  interval.  These  reactions  are  explained 
on  the  basis  of  hypothetical  circuits  which  have  posttatanie  synaptic  activation. 
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TITLE:  Time  functions  in  neuron  networks  with  feedback 

SOURCE:  Vsesoyuznaya  konferontsiya  po  ncyrokibernctike ,  3d,  Rostov-on-Don.  196?. 
Problomy  neyrokibornetiki  (Problems  of  nourocybornetics);  roferaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  141 

TOPIC  TAGS:  neuron,  feedback,  learning  process,  self  regulation,  mathematic  logic 


ABSTRACT:  Based  on  recent  data  from  elcetrophysiology,  the  real  neuron  can  be 
considered  as  an  analog-discrete  converter.  The  work  of  tho  neuron  cannot  be 
adequately  dascribod  by  Boolean  or  multiple  value  logical  functions,  and  neurons  and 
networks  with  feedback  cannot  generally  bo  described  without  using  time  logical 
functions.  Since  tho  excited  neuron  generates  impulses  of  constant  amplitude  and 
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duration,  it  would  soom  that  a"  sot  of  tiwa  Boolean  functions  could  bo  used  to  describe 
its  T?ork,  but  the  time  and  spatial  summation  occurring  at  tho  neuron  inputs  require 
appl' cation  of  a  sot  of  multiple  valuo  logic.  Tne  present  roport  considered  the 
results  of  using  a  sot  of  time  logical  functions  to  doscribo  the  work  of  neuron 
networks  and  examined  certain  proparties  of  neuron3  with  closed  loops.  Time  logical 
functions  make  it  possible  to  investigate  the  work  of  networks  in  which  the  value  of 
some  of  the  nouron  thresholds  depends  on  the  states  of  other  neurons  or  on  past  input 
effects,  and  this  in  turn  can  lead  to  describing  procosses  of  learning  and  self 
adjustment  in  the  neuron  networks. 


AUTKCRs  Storozhuk,  V.  K. 
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TITL'D:  Functional  organization  of  the  output  of  the  cat  primary  somatosensory  cortex 

SOukCiS:  Vsesoyuznaya  konferantsiya  po  neyrokibernetika,  3d,  rostov-on-Don,  196?. 
Probler.y  neyrokibernetiki  (Problems  of  neurocybsrnctics);  referaty  dokladov 
konforentsii.  kostov-en-Don,  Izd-vo  Hostovskogo  univ.,  1967,  143 

TOPIC  TAGS:  cat,  nervo  fiber,  neuron,  cerebral  cortex 

A3SI71ACT:  Upon  stimulation  of  nerves  of  a  front  leg,  393  neurons  of  a  limited  section 
of  the  primary  somatosensory  cortex  responded  with  latent  periods  within  6-52  msec; 

65^  of  the  neurons  began  generating  impulses  in  the  positive  phase  of  the  primary 
response  6-16  msec  after  stimulus  application.  Study  of  the  latent  periods  of 
responses  to  stimulation  of  tho  same  nerves  in  identified  pyramidal  neurons 
demonstrates  that  this  section  Of  the  cortex  sor.ds  three  responses  into  the  pyramidal 
tract  via  different  groups  of  neurons.  These  responses  are:  l)  a  small  part  (10/*) 
of  the  identified  pyramidal  neurons  generates  an  urgent  response  with  a  latent  period 
of  6-9  msec  apparently  linked  with  direct  thalamic  activation  of  pyramidal  neurons, 
bypassing  the  intercalary  neurons  of  the  cortex;  2)  a  large  part  (75^)  of  the 
identified  pyramidal  neurons  participates  in  the  basic  response  14-23  msec  after  the 
stimulus,  i.  e.  within  3  nsec  after  entrance  of  the  signal  into  the  cortex.  This 
tine  is  sufficient  for  the  signal  to  pass  through  four  or  five  successive  cortical 
neurons;  and,  3)  an  insignificant  number  of  neurons  participate  in  a  supplementary 
response  which  appears  39*40  msec  after  stimulus  application.  A  finer  gradation 
within  the  limits  of  each  response  is  apparently  realized  by  the  speed  of  passage 
along  the  fibers.  Dleurons  whose  fibers  havo  different  speeds  of  passage  (6.4-11, 
13-22,  and  30-45  msec)  participate  in  oach  of  the  three  responses. 
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THE  FUNCTIONAL  ORGANIZATION  OF  NEURONS  DURING  AN  EPILEPTIFORM  DISCHARGE 

ORG:  Laboratory  of  Biophysics,  Rostov  University  (Laboratoriya 
blofizlkl,  Rostovskiy  universitet) 

Sukhov,  A.  C.  Mezhvuzovskaya  nauchnaya  konferentsiya  po 
neyrokibemetike ,  2d,  Rostov-on-Don,  1965.  Problemy  neyrokibernetiki 
(Problems  of  neurocybernetics);  materialy  konferentsii,  v.  2.  Rostov- 
on-Don,  Izd-vo  Rostovakogo  univ.,  1966,  208-212.  AT7033549 

The  neuron  organization  of  focal  epileptiform  discharges  was  studied 
to  determine  the  relationships  between  neurons  under  various  conditions 
of  CNS  activity,  particularly  during  intense  stimulation.  An  analysis 
waa  made  of  the  impulse  activity  of  70  neurons  under  various  conditions 
cortex  of  a  white  rat3  recorded  during  focal  epileptiform  activity. 

This  activity  waa  characterized  by  two-  or  three-phase  peaks  (frequency— 
3 — 4  peaks/sec;  duration—  50— 100  msec) .  Two  general  types  of  neuron 
activity  were  identified.  Impulse  activity  increased  in  the  first  type 
and  decreased  in  the  second  type.  Sixty  percent  of  the  cases  were  of 
the  first  type,  30Z  were  of  the  second,  and  10X  could  not  be  classified. 
The  type  of  activity  found  in  any  one  neuron  varies  for  a  number  of 
reasons.  One  factor  determining  the  type  of  activity  in  a  given 
neuron  is  the  point  of  application  of  the  stimulus.  During  repeated 
attacks,  if  the  seme  point  on  the  cerebral  cortex  la  stimulated,  only 
10Z  of  the  neurons  will  show  a  change  in  activity.  If  two  different 
polnta  are  stimulated,  the  activity  of  33Z  of  the  neurons  will  be 
altered.  If  e  stimulus  is  given  at  three  points,  there  is  an  activity 
change  in  47Z  of  the  neurons.  The  electrocorticographic  picture  of  the 
attacks,  however,  does  not  change.  The  experimental  data  substantiated 
theoretical  predictions.  The  similarity  in  distribution  of  experimental 
and  theoretical  data  indicates  the  possibility  of  a  relationship 
bmtwean  the  neurons,  determined  by  statistical  distribution  of 
stimulated  and  inhibited  neurons  under  normsl  conditions  and  during 
Intense  stimulation  (i.s.,  epileptiform  activity).  [LS] 
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TITLE:  Sons  mechanisms  for  selecting  &  signal  from  random  oscillations  of  background 
impulse  activity 

SOURCE:  Vsosoyuznaya  konferentsiya  po  neyrokibernatiko,  3d,  Rostov-on-Don,  1967, 
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ABSTRACT:  Roactions  of  neurons  to  a  standard  stimulus  under  spontaneous  or  artificial 
change  in  background  activity  froquoncy  vroro  investigated.  Stimulating  reactions  with 
infrequent  (up  to  10  inpulsos/soc)  background  activity  and  inhibiting  reactions  with 
frequent  (above  30  impulses /sec)  background  activity  predominated.  Stimulating 
reactions  with  subsequent  inhibition  also  occurred  for  a  noon  10-20  impulsos/soc) 
frequency  of  background  activity  of  cortical  neurons,  which  is  optimal  for  clear 
detection  of  both  signal  phases.  This  two  phase  reaction  of  the  majority  of  cortical 
neurons  is  relatively  indopondont  of  random  changes  in  impulsation  frequency  and  can 
be  reliably  selected  from  the  contrasting  inconstant  background.  It  is  supposed  that 
the  separate  stimulating  or  inhibiting  phases  of  the  signal,  which  have  gained 
predominance  in  individual  nourons  becauso  of  random  reduction  or  extinction  of  their 
background  activity,  can  be  mutually  summarized  at  the  output  of  tho  neuron  ensemble, 
hypothotically  on  largo  pyramidal  cells,  and  can  statistically  reconstruct  a  reliable 
picture  of  an  already  amplified  and  partially  processed  signal. 
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TIT.tE:  New  concepts  of  tho  refractivity  of  oxcited  structures 

SOURCE:  Vsosoyusnaya  konferentsiya  po  noyrokibernotiko,  3d,  Rostov-on-Don,  196?. 
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TOPIC  TAGS:  nerve,  neuron 

ABSTRACT:  It  appears  nocessary  to  Introduce  tho  concepts  of  a  standardized  effective 
refracting  period  and  a  natural  effective  refracting  period  bocause  the  duration  of 
tho  effectivo  refracting  period  depends  on  the  parameters  of  the  testing  sti^nT."-:. 

The  relation  between  tho  effectivo  (or  functional)  refracting  period  and  tho  lability 
coefficient  dotorninod  by  Ukhtomskiy  (1934)  is  examined.  Tho  lability  coefficient 
■mat  show  tho  lower  Unit  of  the  set  of  valuos  of  the  offoctivo  refracting  period, 
which  period  characterizes  a  given  excitable  structure  In  a  given  functional  state 
depending  on  the  rhythm  of  activity.  Difficulties  in  measuring  the  effective 
refracting  period,  the  natural  effective  refracting  period  and  the  total  refraoting 
period  aro  examined,  and  recommendations  are  made  for  determining  the  refractivity 
and  lability  of  excited  structures. 
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TITUS:  Some  principles  of  the  structural-functional  organization  of  the  nervous 
system  of  annelids 

SOURCE :  Vsesoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  P.ostov-on-Don,  1967, 
Problamy  neyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferenteii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  14? 
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system,  feedback,  biologic  model 


ABSTRACT:  Afferent  information  about  states  of  the  external  environment  and 
Individual  organs  enters  the  animal  central  nervous  system  by  undergoing  considers  lo 
divergence,  caused  by  initial  information  processing  in  the  peripheral  nervous 
apparatuses.  Efferent  information  entering  the  animal  effector  organs  is  the  result 
of  a  significant  convergence  of  signals  descending  from  the  central  nervous  system, 
caused  by  activity  of  the  peripheral  nervous  apparatuses  in  decoding  central  commands. 
A  eanrlionic  accumulation  of  nerve  cells  in  the  lateral  nerves  of  the  leech  (..us lyen.co 
and  Tereshkov,  19o?)  can  serve  as  an  example  of  such  a  peripheral  apparatus  for 
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afferent  information  encoding  and  efferent  information  decoding.  Closed-loop 
feedback  circuits  function  in  the  entire  system  and  enable  the  organism  to  adapt 
effectively  to  the  external  environment.  These  principles  of  general  structural- 
functional  organization  and  other  features  of  the  nervous  system  of  Annelids  make  it 
a  prospective  model  for  studying  the  organization  of  tha  nervous  system  of  higher 
animals . 
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TITL2:  Statistical  characteristics  of  background  and  induced  activity  of  neurons  of 
brain  reticular  formations 
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ABSTRACT:  The  background  activity  of  central  neurons  and  espacially  of  neurons  of 
retieular  formations  of  the  brain  can  be  considered  as  the  result  of  interaction  of 
three  basic  factors:  the  individual  features  of  the  neuron,  the  nature  of  interneuron 
connections  and  of  the  relationships  inside  the  functional  complex,  and  the  afferent 
flow  to  the  neuron.  The  abundance  of  synaptic  contacts  on  the  neuron  surface  and  the 
broad  divergence  and  convergence  of  input  signals  in  the  reticular  formations  allows 
tha  assumption  that  af fomentation  to  an  individual  neuron  approximates  a  random  flow 
of  impulses.  Such  impulse  flows  can  be  invistigated  by  statistical  analysis.  The 
background  activity  of  central  neurons  and  the  nature  of  its  changes  during 
stimulation  were  investigated  in  rats  by  constructing  interval  histograms, 
poststimuli  histograms,  expected  density  histograms,  and  postimpulso  probability 
curves.  Each  neuron  had  an  interval  histogram  of  the  constant  type.  All  neuron# 
were  divided  into  two  types  depending  on  the  nature  of  their  postinpulse  probability 
curve,  namely,  neurons  whoso  postimpulse  probability  curve  passed  through  a  maximum 
and  neurons  whose  postimoulse  probability  curve  did  not  have  a  clearly  expressed 
maximum.  These  two  tyoes  wore  represented  to  different  degrees  in  various  brain 
formations.  Reaction  to  external  stimulation  was  accompanied  by  rearrangement  of  the 
interval  histogram  when  prolonged  change  in  neuron  activity  In  the  postimpulse  period 
was  found  in  the  poststimuli  histograms.  The  expected  density  histogram 
characterizing  the  distribution  of  neuron  discharges  in  time  was  a  more  variable 
characteristic  of  neuron  activity.  Comparison  of  the  interval  histogram  and  the 
expected  density  histogram  demonstrated  that  the  statistical  distribution  of 
inter  impulse  intervals  ar.d  their  time  organization  can  change  independently  and  to 
all  appearances  may  be  the  result  of  different  mechanisms. 
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A3STRAC?:  ilectroencephalographie  and  cellular  reactions  in  the  cortex  of  the  large 
hemispheres  of  the  rabbit  during  development  of  temporary  connection  were  investigated 
on  a  defensive  reflex  model.  It  was  demonstrated  that  the  most  pronounced  dynamics  of 
the  2ZG  at  the  representation  focus  of  conditioned  and  unconditioned  stimuli  are 
observed  in  the  initial  periods  of  applying  and  withdrawing  one  or  a  combination  of 
indifferent  stimuli.  Cn  the  basis  of  the  data  it  is  assumed  that  changes  in  the  ZZG 
mostly  reflect  transitions  (adaptation  to  new  conditions)  from  excitation  processes 
in  the  brain  to  local  processes.  Ihe  dynamics  of  the  reactions  of  type  I  neurons  of 
the  projective  system  coincide  with  the  phase  of  transitional  processes  in  the  brain. 
Type  II  neurons  with  extended  receptive  fields  display  the  most  characteristic  changes 

of  impulse  activity  during  the  phases  of  establishing  and  reinforcing  a  tempory 
connection,  when  indices  are  extraordinarily  poor.  An  unusual  lightening  of 
impulsation  beyond  200  to  500  milliseconds  is  observed  before  the  start  of  reinforcing 
stimulus  action.  Intensification  of  activity  is  partially  correlated  with  low 
amplitude  negative  22G  waves  and  the  electropositiveness  following  them,  iho  results 
eliow  us  to  assume  that  at  least  two  mechanisms  regulating  the  central  processes 
participate  in  the  learning  process.  Oie  mechanism  determines  the  transitional 
processes  and  the  other  determines  the  development  of  specialized  interneuron 
interactions  (closures). 


-  144 


i^a. 

AUTHO/. :  Vizitey,  S.  K.;  Kuznetsov,  S.  A.;  Lobelyy,  Yu,  D. ;  c-oglan,  M.  G. 

O'-  G :  none 

TIT  Li :  Simultaneous  microolec  Lr  ode  investigation  of  several  naurnns  of  the  cat  actor 
cortex 

SOL?. Cl:  Vsesoyuznaya  konfcrer.tsiya  po  neyrokibcrr.etikc ,  3d,  hostov-on-Don ,  19o?. 
Problemy  neyrokiberr.etiki  (Problems  of  neurocybcrnotics);  referaty  dokladov 
konfcrcntsii.  Mostov-on-Don ,  Izd-vo  Rostovskogo  univ.,  19o?,  22 

TOPIC  TAGS:  cat,  neuron,  sensory  motor  area 

A33 TP. AC r :  Simultaneous  observation  of  several  norve  cells  within  a  cortain  section 
of  the  cortox  of  the  large  hemispheres  of  a  roarrial  is  of  interest  for  understanding 
the  character  of  the  functional  relationships  between  the  cells  of  the  most 
complicated  neuron  complexes.  This  investigation  was  carried  out  with  a  device 
developed  in  the  laboratory  which  shifts  five  rr.icr oel.ee tr odes  simultaneously  and 
automatically  with  visual  control  of  the  results  of  the  shift  (Vizitey,  Kuznetsov , 
1965).  The  article  presents  results  of  microelectrode  investigation  of  single 
neurons  and  neurograms  of  background  activity  of  several  neurons  of  the  motor  cortex 
of  the  cat  simultaneously  recorded  extracellular ly,  and  results  of  change  in  this 
activity  with  sound,  light,  and  mechanical  stimulation  of  the  corresponding 
receptors. 
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TITLE:  Some  characteristics  of  interr.e-uron  relations  in  the  somatosensory  cortex 

M^chnyy  sovet  po  konpleksnoy  proble-.e  "Kibernetika".  Voorosy 
bioniki  l Problems  of  bionics)  Moscow,  Izd-vo  "liauka",  196?,  191-197 

TOPuC  TAGS:  neuron,  cerebral  cortex,  information  processing,  biopotential,  human 
memory,  peripheral  nervous  system  y  ' 

ASoTP.ACT:  Functional  interneuron  relationships  at  the  highest  analyzer  level-,  in  the 
cerebral  cortex  were  investigated  to  help  elucidate  the  basic  principles  o'  hew  the  ' 
nervous  system  analyzes  images  of  the  external  world.  Ihough  the  nerichcral  sections 
of  the  analyzers  are  quite  specialized  and  differentiated,  their  cortex  sections  have 

hvnothe<-i°oT^  ?  fr  T  &Tld  fimCti°n”  Ch  the  baSls  of  the  ^tter,  the  authors 

tha?  irlf0rr'tl0n  Processing  m  the  neuron  network  of  the  projective  zones 
of  dif.orent  analyzers  c?n  be  based  on  the  same  general  principles.  A  signal  arrivin’ 
a.  the  cortex  loa„s  to  the  appearance  of  complex  functional  rclationships'bct-ecn 
cortex  neurons,  but  even  the  first  moves  of  the  signal  in  the  cortex  are  not  clear. 
Fui.vtion—  properties  of  neurons  and  lntemeurcn  relationships  in  the  first  projective 
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cone  of  the  cortex  of  an  anesthetized  animal  (not  specified)  were  studied.  A 
somatosensory  cortex  area  (3 ----4  rn)  loected  in  the  posterior  sigr.oid  zyrus  and 
Corresponding  to  the  projection  of  two  different  nerves  (median  and  ulnar)  of  the 
interior  extremity  were  investigated,  Cn  tho  b:cis  of  924  recorded  neuron  responses, 
150  neurons  were  selected  for  prolonged  observation  of  background  rhythm  because  their 
response  to  peripheral  stimulation  provided  material  for  statistical  processing. 

SSroked  responses  of  tho  selected  neurons  wore  recorded  simultaneously  with  a  surface 
nicroalectrode.  Nineteen  of  the  1 50  neurons  did  not,  display  any  noticeable  change  in 
background  activity  despite  repeated  stimulation.  The  rest  of  the  neurons  wore 
divided  into  four  types  according  to  their  characteristic  changer  (see  Fig.  l). 

Type  1  represented  by  81  neurons  generated  ono  or  several  additional  extra  impulses 
which  generally  corresponded  to  the  initial  first  response.  Type  2  represented  by  7 
neurons  evoked  in  addition  to  the  initial  response  a  group  of  successive  discharges. 
Typo  3  represented  by  29  neurons  temporarily  ceased  background  activity.  Type  4 
represented  by  i4  neurons  produced  discharges  in  the  initial  response  period  with 
subsequent  temporary  cessation  of  background  rhythmic ity.  Type  1  neurons  located  at 
a  depth  of  1900-1400  microns  had  a  latent  period  not  exceeding  20  msec  (range  from 
7.3  to  52  msec).  Typo  2  neurons  located  at  a  depth  of  1160-2170  microns  displayed 
extra  discharges  8-36  msec  after  stimulus  application  followed  by  a  successive  volley 
in  impulses.  Type  3  neurons  found  at  ?  rie'th  of  £U0  microns  displayed  responses  with 
background  rhythmic ity  frequency  not. less  tha  1  6  cps  and  duration  of  discharge 
cessation  varying  from  140  to  ^50  nsec.  Resumption  of  rhythm  started  with  impulses 
of  a  lower  frequency  and  initial  background  was  restored  only  after  the  third  or 
fourth  impulse;  the  latent  period  for  this  type  does  not  exceed  15  msec.  Type  4 
neurons  located  at  a  depth  of  3?0-15S0  microns  displayed  a  background  rhythmicity  of 
at  least  10  cps  and  the  latent  period  ranged  from  7.8-25.5  msec;  cessation  periods 
did  not  exceed  400  msec.  The  type  of  response  for  each  neuron  was  stable,  but 
occasionally  neurons  c'.  mg  d  their  type  of  response;  generally,  in  this  case,  types 
2  and  4  changed  to  type  1.  Considering  that  the  latent  period  of  individual  neurons 
can  exceed  50  msec  and  the  response  can  consist  of  several  impulses,  it  can  be  assumed 
that  the  initial  evaluation  of  an  incoming  signal  takes  place  in  the  first  100  msec. 
However,  the  cessation  of  impulse  activity  for  400  msec  or  more,  and  also  the 
successive  discharges  of  some  neurons  show  that  the  signal  trace,  which  possibly  is 
related  to  short  term  memory,  remains  for  approximately  0.5  sec.  Thus ,  neurons  of 
the  first  projective  zone  are  capable  of  preserving  signal  traces  for  a  short  time 
as  well  as  analyzing  signals  arriving  directly  from  tho  peripheral  nervous  system. 
Qrlg.  art.  has:  4  figures  and  1  table. 
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Fig.  1.  Types  of  cortical  neuron  responses 

to  peripheral  stimulation. 

1—  impulses  at  time  of  initial  response; 

2 —  impulses  at  time  of  initial  response  and 
successive  discharge; 

3 —  temporary  cessation  of  impulse  activity; 

4—  impulse  at  time  of  initial  response  and 
subsequent  temporary  cessation  of  impulse 
activity. 


On  each  oscillogram :  the  upper  curve  represents  the  nicroelectrode  lead; 
the  lovrer  curve  represents  the  mieroolsctrcde  lead  from  the  cortex  surface; 
and,  the  numbers  under  the  oscillogram  show  the  depth  at  which  the  neuron 
response  was  recorded. 
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TITLS:  Synaptic  mechanisms  of  neuron  reactions  of  the  cortex  motor  zone  to  signals 
of  different  sensory  modalities 

SOURCE:  Vsesoyuznaya  konforentsiya  po  neyrokibernetike ,  3d,  Rostov-On-Don,  1967. 
Problemy  noyrokibernetiki  (Problems  of  neurocybernetics) ;  referaty  dokladov 
konferontsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  26 

TOPIC  TAGS:  oat,  cerebral  cortex,  neuron,  sensory  motor  area,  anesthesia,  visual 
activity,  taction,  audition 

A3STPACT:  Reactions  of  fifty  neurons  of  the  cortex  motor  zone  of  the  cat  under 
chloralose  anesthesia  in  response  to  electrocutaneous  stimulation  of  the  extremities, 
light  flashes,  and  audible  clicks  were  investigated  with  intracellular 
microelectrodes.  3h  the  majority  of  cases  tho  postsynaptic  reactions  to  all  the 
stimuli  had  a  similar  form.  The  latent  periods  of  the  responses  were  within  the 
limits  of  8-30  msec  for  electrocutaneous  stimulation  of  the  anterior  contralateral 
extremity,  18-55  msec  for  the  flashes,  arid  10-40  nsec  for  the  clicks.  Regular  and 
similar  changes  of  the  postsynaptic  potentials,  appearing  in  response  to  somatic  and 


auditory  or  visual  stimulation,  wore  observed  with  change  in  the  membrane  potential. 
When  tvo  stimuli  vers  applied  with  a  small  Interval  between  them,  the  response  to  the 
second  stimulus  was  blocked  then  the  interval  was  less  than  a  certain  value  (0.1  to 
1  sec  for  different  neurons)  regardless  of  the  relation  of  the  modalities  stimuli. 

It  was  discovered  that  this  blocking  is  not  relatod  to  postsynoptic  inhibition  in  the 
eells,  but  to  blocking  of  the  second  signal  on  the  way  to  the  cells.  It  is  assumed 
that  signals  of  different  modalities  reach  neurons  of  the  motor  cortex  by  the  same 
or  similar  pathways,  sad  tha  primary  interaction  of  thaae  signals  does  not  take  place 
on  the  oortloei  neurons. 
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TITLE:  Sons  methods  for  operative  analysis  of  impulse  activity  of  norve  colls 

SOlRCEi  Vcesoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  1967. 
lYoblemy  neyrokibernetiki  (Problems  of  neurocybornetics);  reforaty  dokladov 
konforentsil.  Rostov-on-Don,  Isd-vo  Rostovskogo  univ.,  1967.  43-44 

TOPIC  TAGS:  neuron,  pulse  amplitude ,  central  nervous  system 

ABSTRACT:  Many  eloctrophysiological  experiments  are  baeod  on  the  method  of  recording 
impulse  activity  of  neurons  under  differont  effects  on  the  nervous  system.  Tnus  it  is 
advisable  to  develop  methods  for  rapid  and  precise  evaluation  and  measurement  both  of 
background  aotivity  and  of  regular  response  to  this  background  during  application  of 
an  effect.  The  reaction  of  a  neuron  to  an  external  stimulus  can  be  characterised  as 
change  in  its  impulsation  frequency.  A  simple  plan  is  proposed  for  a  device  called  an 
interyalograph ,  which  converts  interlmpulso  intervals  into  amplitude  and  records  the 
corresponding  curve  with  an  autoaatlo  recorder.  Recordings  of  intervalograms  obtained 
In  experiments  are  presented.  The  intervalogram  makes  it  possible  to  find  clearly 
expressed  regularities  both  in  background  activity  (for  example,  periodicity  of  ono 
or  another  type)  and  In  the  neuron  reaction.  A  plan  Is  presented  for  another  device 
based  on  a  method  for  averaging  impulse  sequences  during  multiple  repetition  of 
stimulation.  The  device  separata*  neuron  reaction!  from  general  backgrounds 
containing  both  random  sad  periodic  components,  and  it  can  also  separata  latent 
periodicities  of  oertaln  types. 
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TITLE:  Investigation  of  correlations  of  activity  of  adjacent  nourons  in  the  rabbit 
cerebral  cortex 

SOURCE:  Vsesoyuznaya  konforontsiya  po  noyrokibornetike,  3d,  Rostov-on-Dbn,  196?. 
Problemy  neyrokibornetiki  (Problems  of  neurocybornetics ) ;  ref era t y  dokladov 
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TOPIC  TAGS:  rabbit,  neuron,  cerebral  cortex,  data  correlation,  central  nervous 
system  stimulant 

ABSTRACT:  Tho  activity  of  213  pairs  of  neurons  of  different  regions  of  tho  cerebral 
cortox  of  nonanosthotized  and  immobilized  rabbits  was  analyzed  under  the  action  of 
different  stimuli  (light,  sound,  etc#)  and  of  pharmacological  substances  (bromine, 
morphine,  caffeine),  using  a  cross-correlation  method.  In  the  absence  of  stimuli  or 
pharmacological  substances,  a  small  number  of  neuron  pairs  function  in  a  correlated 
manner  —  up  to  9.6?  in  the  sensorimotor  region  and  up  to  1 in  the  visual  region. 
The  distribution  of  the  total  number  of  neuron  pairs  according  to  a  correlation 
coefficient  indicates  reliably  nonzero  background  activity  but  of  a  low  or  average 
level  of  synchronization .  The  synchronism  interrelations  in  the  majority  of  neurons 
(functioning  both  in  a  synchronized  and  nonsynchronized  way)  are  maintained  steady 
in  time  both  in  the  background  and  under  weak  stimuli.  Increase  in  the  number  of 
neuron  pairs  functioning  in  s  synchronized  way  is  observed  under  rhythmic  light 
stimulation  and  during  administration  of  the  sedative  pharmacological  substances 
bromine  and  morphine. 
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TITLE:  Zhtn  or.  the  relation  between  neuron  Inpulse  discharges  and  oscillations  of 
the  slow  biopotential 

SOURCE:.  Vscooyuzntya  konferentsiya  po  noyrokibernetiko,  3d  ,  Rostov -on-Don,  1967, 
Pro’"  letny  noyrokibornetiki  (iVoibloms  of  neuroeybomotics ) ;  refora ty  dokladov 
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TOPIC  TAGS:  frog,  statistic  analysis,  neuron,  biopotential,  visual  perception,  brain 
phase  analysis 

ABSTRACT:  The  statistical  relation  between  neuron  inpulse  activity  and  the  clou 
electric  activity  of  norvo  structures  was  investigated  in  the  frog  by  recording  the 
spontaneous  electric  activity  of  tho  contral  section  of  the  visual  analyser,  The 
problem  was  investigated  by  two  methods.  The  first  method  provided  for  study  of  the 
statistical  properties  of  one-dimensional  distributions  of  intervals  between  impulsos 
with  subsequent  separation  of  limits  for  impulse  bundles,  Tho  connection  between 
impulse  bundles  and  the  slow  potential  phase  was  studied,  Tho  second  method  vas 
based  on  a  hypothetical  connection  between  the  rising  and  falling  fronts  of  the  slqw 
electric  potential  and  the  excitability  of  cortical  neurons.  An  attempt  was  made  to 
discover  and  confirm  this  regularity.  The  rising  and  falling  fronts  of  single  waves 
'were  separated  in  graph  recordings  of  oscillations  of  the  slow  aleotrio  potential, 
and  separate  counts  of  Impulses  for  rising  and  falling  fronts  were  performed.  The 
numerical  values  obtained  were  compered  and  evaluated  with  a  statistic  criterion  far 
alternative  groupings.  The  results  of  the  research  were  considered  from  the 
viewpoint  of  phase  relationships  in  a  system  of  slew  gradual  regulation  of 
ecBBltsfeUity  In  tho  brain.  .  !  * 
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TITLE;  Feasibility  of  studying  processes  in  neuron  networks  on  the  basis  of  tho 
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ABSTRACT:  There  are  no  known  hypotheses  for  constructing  algorithms  simulating 
mechanisms  of  tho  entire  brain  which  connect  the  folio-ring  basic  features  of  neuron 
networks:  the  unfailing  presence  of  rhythmic  oscillations  in  such  structures  as 
nerve  ganglia  of  tho  water  bug  and  human  brain ; ,  the  high  speed  of  response  of  neuron 
networks  with  relatively  small  rates  of  ion  processes;  and,  the  high  reliability  of 
neuron  networks ,  which  is  not  explained  by  structural  redundancy.  Methods  for 
obtaining  holograms  from  photographs  were  created  and  experimentally  carried  out  on 
the  theoretical  basis  of  processes  for  restoration  of  a  wave  front  (Gavor,  1947; 

Loyton  and  Upatniyok,  1964).  Those  photographs  can  bo  considered  as  permanent  storage 
memories  with  indelible  recording.  Preliminary  analysis  presented  by  the  author 
demonstrates  that  the  hypothesis  on  the  oxistonco  of  hologram  momory  In  neuron 
networks  has  a  definite  value.  In  accordance  with  this  hypothesis  the  neuron  is 
examined  as  threshold  element  and  the  alpha  oscillations  as  a  group  monochromatic 
stimulus.  The  hypothesis  allows  finding  a  logical  connection  between  tho  features  of 
neuron  structures  and  the  physical  Interpretation  of  these  and  oertaln  other  features. 
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■  ABSTRACT}  The  distribution  of  a  relative  number  of  afferent  fibers  can  be  doterminod 
by  the  frequency  of  ropetition  of  impulses  of  naturally  induced  activity,  without 
resorting  to  splitting  a  nerve  into  individual  fibers,  using  a  method  of  counter 
'  •  (ortho  and  antidromic)  impulses*  Kathods  of 'calculation  were  worked  out  based  on 
i  analysis  of  the  relationship  of  amplitudes  of  antidromic  potentials  to  the 
J  *  Interelectrode  distance  end  the  moment  of  stimulus  application.  However,  these 
•</L.  methods  ere  limited  in  use  boeause  of  inherent  measurement  errors.  Results  of 
'  experimental  determination  of  a  lew  of  distribution  of  nerve  fibers  based  on 
......  orthodr omio  impulse  frequencies  ere  discussed,  and  a  new  method  of  calculation  is 

irngnesrt  which  eliminates  corns  of  the  measurement  errors. 
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ABSTRACT}  Statistical  characteristics,  l.e.  the  moon  lnterspike  interval,  the  mean 
quadratic  deviation,  and  the  distribution  of  interspiko  intervals  of  the  spontaneous 
electric  activity  of  giant  neurons  of  the  apple  snail  (Helix  pomatia)  undor  different 
ion  environments  and  temperatures  are  presented.  The  spontaneous  electric  activity 
of  the  giant  neurons  was  measured  with  ordinary  microelectrophysiologlcal  equipment. 

A  composition  of  78  Millimole  HaCl,  4.5  millimols  MCI,  10  millimole  C* Jl2 ,  and  6.7 
millimole  MgCl-  served  as  the  initial  physiological  solution.  When  Na  increased 
from  78  to  480  millimole  the  mean  lnterspike  interval  decreased  two  to  three  times 
than  normal.  Without  a  sodium  solution  at  tha  start.  It  increased  by  five  times 
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and  after  several  minutes  the  generation  of  PD  coased  altogether.  Similar  results 
were  obtained  when  tha  Na+  was  replaced  by  Li  ,  When  the  Kq+  was  increased  to  10 
mlllimols  spontaneous  activity  hardly  changed,  but  an  increase  to  hO'mHliiols  loo  to 
considerable  changes.  When  the  Ca  was  increased  from  W  to  40  milliiools  tha  moan 
intor spike  interval  increased  by  almost  ten  times.  The  moan  interspike  Interval  and 
its  mean  quadratic  deviation  depsnd  on  the  temperature*  The  mean  quadratic  deviation 
of  the  interspike  interval  is  directly  proportional  to  the  mean  Interspike  interval* 
but  tha  ooeffloiant  of  variation  remains  almost  constant. 


Sub-Section  2,  Neuron  and  Neural  Network  Modelling 
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AUIfiCB:  Akhmerov,  U,  Sh . ■  Yevdokimov,  I*  Yu. ;  Sorokin, -O.  P. 

OK:  nono 

TIILS:  Electrical  models  of  single  stimulation 

SOURCE:  Vsesoyuznoya  konforcntsiya  po  noyrokibernetiko,  3d,  Rostov-on-Don,  1967. 
ftrcblemy  noyrokibornotiki  (Problems  of  neurocybemotics);  roferVty  dokladov 
konfcrentsii.  Rostov-on-Don,  Itd-vo  Rostovskogo  univ«,  1967,  9-10 

TOPIC  TAGS:  nerve,  biologic  model 

A3S1RACT:  Threshold  excitation  of  the  nerve  ie  examined  in  the  present  vork  as  the 
start-up  of  a  system,  The  kinetic  law  of  stimulation  is  graphically  described  by  a 
strength-duration  eurvo.  Despite  quantitative  differences  in  individual  indices,  the 
strength -duration  curves  for  different  substrates  have  a  number  of  common  features 
such  as  a  rango  of  minimal  intensity  and  a  condition  under  which  minimal  energy  is 
expended  for  the  threshold  signal.  The  common  properties  listed  pertain  not  only  to 
the  procossos  taking  place  with  stimulation  of  the  excitable  tissues,  but  also  to 
many  natural  phenomena  (thermal,  hydraulic,  electronic,  etc.)  which  can  be  combined 
under  the  goraral  designation  of  "starters."  Models  for  the  start-up  of  neural 
excitation  based  on  elements  of  radio  engineering  circuits  are  examined.  The  first 
model  attains  an  anodic  current  with  a  specific  actuating  magnitude  when  the  current 
is  timed  on.  The  model  is  in  essence  a  thermal  one,  since  heat  transfer  from  the 
filament  to  the  cathodo  is  involved  in  the  start-up  stages.  Tha  socond  model  is  a 
start-up  of  the  threshold  elemont,  switphod  in  to  the  output  of  certain  resistance- 
capacitance  circuits.  The  work  of  these  models,  like  that  of  many  others,  Is 
described  by  the  strength-duration  curve.  In  each  model  are  corresponding 
equivalents  and  analogies  to  the  processes  taking  place  with  stimulation  of  the 
nerve.  Investigations  demonstrate  the  applicability  of  the  theory  of  neural 
stimulation  to  the  analysis  of  certain  moments  of  industrial  starters. 


ROLE  OF  THE  ORGANIZATION  OF  SYNAPSES  ON  DENDRITES  IN  THE 
"RECOGNITION"  OF  THE  IMPULSE  CODE 


ORG:  Institute  of  Biophysics,  Academy  of  Sciences  USSR,  Moscow  (Institut 
biofiziki  AN  SSSR) 


Aladzhalova,  N .  A.  Mezhvuzovskaya  nauchnaya  konf erentsiya  po 
neyrokibemetike,  2d,  Rostov-on-Don,  1965.  Problemy  neyrokibernetiki 
(Problems  of  neurocybernetics);  materialy  konferentsii,  v.  2.  Roatov- 
on-Don,  Izd-vo  Rostovskogo  univ.,  1966,  110-114.  AT7033542 

A  paper  by  S.  A.Saridsov,  N.  N.  Bogolepov,  and  V.  N,  Popova  showed 
the  diversity  of  synapse  distribution  on  the  dendrites.  Electron 
micrographs  demonstrate  that  an  axon  can  have  several  synapses  on  a 
single  dendrite  process,  (see  Fig.  1).  Some  synapses  are  located 


Fig.  1.  A  model  of  signal  recognition 
of  the  dendrite  branch 

1  -  synapses  projections;  2  -  axons; 

3  -  bifurcation. 


very  close  to  each  other,  and  may  have  an  antagonistic  relationship 
(exciting  and  inhibiting) .  A  model  has  been  constructed  on  the 
assumption  that  the  synapses  must  be  organized  into  functional  systems, 
because  the  stimulation  of  a  single  synapse  cannot  have  an  Important 
effect  on  the  neuron  activity.  This  must  be  so,  since,  for  example 
one  pyramidal  neuron  can  have  as  many  as  10s  synapses.  According  to 
one  theory,  the  algebraic  sum  of  the  synaptic  stimuli  excites  the 
r.euron.  The  authors  present  a  theory  that  the  synapse  system  of  each 
dendrite  process  can  "recognize"  a  signal  on  a  "yes — no"  basis.  That 
means  that  a  neuron  is  capable  of  "recognizing"  several  signals.  It 
may  be  supposed  that  the  information  is  expressed  in  the  central 
nervous  system  by  a  binary  code;  the  impulses  are  represented  by  ones 
and  intervals  between  them  by  zeros.  A  signal  may  then  be  defined  as 
a  group  of  impulses-  Different  systems  of  coding  may  be  possible;  ones 
and  zeros  might  be  equally  significant,  or  ones  might  be  more  signi¬ 
ficant  than  zeros,  and  vice  versa.  The  length  of  the  impulse  or 
Interval  could  be  expressed  "by  a  sequence  of  ones  or  zeros.  Signal 
perception  in  the  dendrites  may  be  based  on  the  following  process.  The 
entering  signal  changes  the  function  distributing  the  synapses  by  state 
so  that  a  correlation  arises  between  the  distribution  of  impulses  and 
the  intervals  In  the  signal  (in  time)  and  the  distribution  of  the 


synapses  according  to  their  state  (in  space).  It  is  supposed  that  the 
shift  of  the  synapses  at  the  signal  fro®  a  random  to  a  regulated 
distribution,  which  is  memorization,  leaves  its  traces  in  the  "memory.” 
If  the  same  sequence  of  impulses  follows,  the  sum  of  synapse  responses 
at  the  dendrite  output  in  the  bifurcation  zone  will  exceed  the  level 
of  random  noise  and  recognition  will  occur.  If  a  false  signal  contain¬ 
ing  a  different  combination  of  ones  and  zeros  enters,  the  sum  will 
not  exceed  the  noise  level.  A  simplified  device  (Fig.  2)  illustrates 


Fig.  2.  Diagram  of  the  model 

1.  2....n  -  synapses  on  the 
dendrite  D;  A  -  axon  path;  t  - 
chain  of  impediments;  m  -  response 
in  the  bifurcation  B  to  the  n  +  1st 
impulse. 


the  principle  of  correlation.  The  axon  paths  are  equipped  with  a 
system  of  impediments  t,  which  allows  simultaneous  entry  of  all  the 
ones  and  zeros  of  the  signal  into  the  device.  After  n  units  of  time, 
the  first  impulse  (or  zero)  will  be  in  the  first  synapse,  the  second 
lo  the  Mcond,  and  the  n-th  in  the  n-th.  A  shift  in  the  state  of 
synapses  takes  place  according  to  this  distribution.  The  threshold  of 
the  synapse  can  be  changed  by  a  feedback  from  the  postsynaptic 
membrane  to  the  presynaptic  terminal.  This  occurs  if  at  the  moment 
when  all  the  ones  and  zeros  have  taken  places  at  the  presynaptic 
entrances,  an  impulse  m,  which  can  be  a  response  of  the  bifurcation 
zone  to  the  n  +  1st  impulse,  enters  all  the  postsynaptic  terminals. 

The  direction  of  the  synapse  state  shift  then  depends  on  whether  the 
postsynaptic  impulse  meets  a  one  or  a  zero.  The  imperfection  of  the 
device  is  that  a  signal  containing  more  ones  than  the  preceding  signal, 
which  is  stored  in  the  memory,  is  falsely  recognized.  In  order  to 
overcome  this  obstacle,  the  same  quantity  n  of  inhibiting  synapses 
should  be  added  to  the  stimulating  synapses.  If  a  false  signal  enters 
into  such  system,  the  excessive  ones  will  enter  those  synapse  pairs 
which  previously  received  zeros.  The  answer  is  then  negative  and 
appears  as  a  wave  of  hyperpolarization.  Experiments  conducted  by 
N.  A.  Aladzhalova  and  0.  Kh.  Koshtoyants  in  1962  on  the  axo-dendrite 
stria  of  the  cerebral  cortex  of  rabbits  demonstrated  that  an 
autonomous  activity  is  possible  on  the  axo-dendritic  sphere.  It  is 
also  possible  that  the  flow  of  information  stimulates  the  development 
of  Bynapses  and  further  dendrite  processes,  which  may  considerably 
increase  the  elasticity  and  the  potentialities  of  the  memory.  [EF] 
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O.HG  s  none 

TITLE:  A  signal  recognition  model  on  the  lcvol  of  the  axodondrite  sphere  of  a  neuron 

50URCE:  AN  SSSR.  Nauchnyy  sovot  po  kompleksnoy  problomo  "Kibornctika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscovt  Izd-vo  "Nauka",  1967*  147-153 

TOPIC  TAGSs  dendrito,  form  recognition,  biologic  model,  learning  process 

ABSTRACT:  Signal  recognition  is  based  on  organization  of  synapses  on  the  neuron 
dendrite  (see  Fig.  l)  into  a  functional  system  which  is  created  by  the  information 
flow’  itself*  Ih  a  formal  model  (seo  Fig*  2)  organization  of  the  synapses  consists  of 
establishing  a  correlation  between  Impulse  distribution  in  the  signal  (in  time)  and 
the  distribution  of  synapses  according  to  states  (in  space).  Die  states  of  the 
synapsos  are  determined  by  thresholds  and  they  shift  during  postsynaptic  excitation. 

An  arriving  signal  induces  a  redistribution  of  synapsos  according  to  states  (memory); 
'and,  with  repeated  presentation  of  the  same  signal,  the  total  response  of  a  model 
will  bo  higher  (recognition)  than  for  any  other  signal  presented  for  the  first  tino. 
The  statistical  properties  of  a  model  make  signal  recognition  possible  and  also 
simultaneous  memory  of  several  signals.  In  one  of  the  model  variants,  a  signal  coded 
in  a  binary  code  (onos  and  zeroes)  is  processed  in  such  a  way  that  significant 
information  is  contained  only  In  the  ones.  In  another  variant  the  signal  is  processed 
in  such  a  way  that  the  ones  and  zeroes  are  of  equal  importance,  ft-oporties  of  the 
model  elements  are  compared  with  those  of  neuron  axodondrite  subsystem  elements. 
Experiments  presented  on  "learning"  in  tho  axodondrite  stria  of  the  cerebral  cortex 
of  rabbits  show  the  gradual  formation  of  dendrite  responses  with  repeated  presentation 
of  a  stimulus  (memory  and  recognition).  Cfc-ig.  art.  has:  4  figures. 


a 


Fig.  1.  Neurons  and  their  oxodendrite 
sphere. 

a — pyramidal  neuron  of  tho  cerebral 
cortex;  b—corebellar  enuron  (according 
to  Ramon'- Kshal* ); 

1 — neuron  body;  2— axon;  3— dendrito- ; 
4— bifurcation  tone;  A  •»  D-- axodondrite 
sphere. 
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Fig.  2.  Dlagrr.ro  of  a  signal  recognition  roodol. 

A— input  (axon);  t — delay; 

I>-—r ©cognition  coll  (dendrite); 

S — coll  elements  (synapses); 

B-- suromator  (bifurcation  zone); 

1,2,  3»»«w-“order  number  of  characters  in  the 
signal  code;  m— redistributing  impulse. 
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TITLE:  Realization  of  the  principle1  of  active  learning  in  an  electronic  model  of  a 
neuron 
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TOPIC  TAGSj  neuron,  biologic  model,  learning  process,  transistor 

ABSTRACT  s  The  principle  of  active  learning  of  neurons  was  investigated  in  an 
electronic  model  using  transistors  and  controlled  electrochemical  resistors 
(memistora) .  The  teaching  circuit  is  constructed  so  that  an  increase  in  conductivity 
of  certain  neuron  Inputs  reduces  the  conductivity  of  the  remaining  inputs.  At  the 
same  time,  the  total  impulse  activity  of  the  neuron  is  held  at  a  certain  average 
level.  Control  of  the  learning  process  (reward-punishment)  is  accomplished  by  change 
in  the  threshold  potential  of  the  generator  used  to  form  the  neuron  responses. 
Exneriments  in  teaching  the  model  to  recognize  Impulse  flows  demonstrated  that  about 
lCr  neuron  responses  to  a  learning  sequence  are  required  for  complete  relearning. 

In  the  absence  of  reward,  the  neuron  spontaneously  learns  recognition  of  the  most 
often  repeated  situation.  The  rate  of  self-learning  essentially  depends  on  the 
initial  state  of  the  neuron.  As  a  rule  it  is  higher  in  unspecialised  neurons  which 
have  a  unifont  distribution  of  synapse  conductivities . 
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TOPIC  TAGS:  bionics,  cybernetics,  neunn,  fc:  oi  o;mr  sci.r,  *  nth  erratic  model,  analog 
computer,  nonlinear  effect  /  Hi  analoj  computer  (l-) 

ABSTRACT:  Problems  related  to  mathematical  modeling  of  neuron  functions  are  examined. 
Analysis  of  the  essentially  nonlinear  properties  of  excited  membranes  mp.de  it  possible 
to  synthesise  a  universal  functional  neuron  model  (see  Pig.  1 )  on  an  HN-7  analog 
computer.  Analysis  of  processes  occurring  in  the  oyster,  by  harmonic  linearization 
provides  the  basic  relations  determining  frequency  ar.i  nmoiitude  variations,  The  model 
reproduces  fairly  completely  and  explains  satisfactorily’  all  known  characteristics  of 
the  electrical  activity  of  neurons.  No  qualitative  differences  are  found  between  the 
properties  of  membranes  of  neurons  of  various  types. 


Pig.  1 .  Functional  neuron  model .  The  devices  between  points 
7  and  the  output  of  amplifier  !0  model  passive  transmission  of 
electric  signals  through  the  cell  body  (between  points  7  and 
30)  and  along  the  base  of  axon.  The  feedback  loop  (between 
points  25  and  the  output  of  smplifJcr  !>}  model  nonlinear 
regeneration  of  stimulation 

Orlov  art.  has:  6  formulas  and  4  fit-ursa. 
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CONTINUAL  DESCRIPTION  -1'  ,.jE  FUNCTIONING  OF  A  PULSE-NEURON  MODEL 
ORG:  none 

Dunin-Barkovskiy ,  V.  L.  Biofizika,  v.  12,  no.  4,  1967,  746-750. 

AP7025622 

According  to  present  concepts,  individual  neurons  do  not  carry 
information— -only  average  frequencies  of  pulse  transmissions  are  the 
variables  of  the  nervous  system.  The  present  paper  attempts  to  account 
for  this  pulse  generation  by  using  the  approach  of  a  continual 
description  of  neuron  action.  Mathematical  treatment  is  based  on  the 
neuron  model  described  earlier  by  Lyubinskiy  and  Pozin  (Avtomatika  i 
telemekhanika  26,  1746  (1965).  This  model  consists  of  three  types  of 
elements:  synaptic  elements  equal  in  number  to  the  number  of  neuron 
inputs,  an  element  for  space  summation  with  the  number  of  inputs  equal 
to  the  same  number,  and  a  pulse -gene rating  element.  Each  element  has 
only  one  output.  The  synaptic  elements  receive  pulses  which  are 
transformed  into  the  postsynaptic  potential.  The  space-summating 
element  transforms  the  postsynaptic  potentials  from  various  neuron 
Inputs  Into  the  membrane  potential  which  is  represented  by  a  sum  of 
a  series  into  which  certain  coefficients  (weights)  enter;  the  positive 
coefficients  correspond  to  excitation,  and  the  negative,  to  blocking. 
The  pulse-generating  element  transforms  the  membrane  potential  into 
pulses.  An  analytical  presentation  for  the  output  pulse  is  given  by 
approximating  the  summation  by  Integration,  and  the  error  of  this 
approximation  is  evaluated.  [06] 


;t>(‘ 


lo3 


AUTHOR*  Fil'i.ov,  V.  G. 

ORGs  none 

TITLE!  Circulation  of  pulses  in  a  line  err.;.  simulates  a  nerve-cell  axon  and  is  closed 
in  a  ring 

SOURCE!  jJJ  SSSR.  IJauchnyy  govet  po  koir.pl eksr.oy  problems  "Kibemetika" .  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967)  185-191 

TOPIC  TAGS:  bionics,  cybernetics,  neuron,  biologic  model,  nerve  cell,  transmission 
line,  differential  equation  solution,  linear  differential  equation,  tunnel  diode 
storage 

ABSTRACT!  An  elementary  prototype  of  a  memory  element  on  a  single  neuron  is  examined 
from  the  point  of  view  of  pulse  circulation.  The  behavior  of  currents  and  voltages 
in  the  line  (see  Fig.  1)  is  described  by 

du  ,  /  dr  1  p  1 

ja.v  '  L'  O’.  ' 

-  d:^coi  •  hi-u) 

U  ~  -r 1 ‘ 


Fig.  1.  Equivalent  circuits:  a  -  of  pulse  transmission 
line;  b  -  of  nerve-cell  axon 

where  u.  is  the  voltage  directly  across  L„;  and  i,(u),  C,  R. ,  R_,  L, ,  L„  are  the 

bj,  c.  1  lelc 

leakage  current,  the  averaged  junction  capacitance  of  the  distributed  tunnel  diode, 
series  resistance,  resistance  in  the  bias  circuit,  series  inductance,  arid  inductance 
in  the  bias  circuit.  The  line  has  purely  distributed  parameters,  and  the  junction 
capacitance  of  the  tunnel  diodes  is  independent  of  voltage.  The  refractory  period  in 
the  line  and  singl '-  and  multipulse  cycles  is  examined.  Results  of  experiments  with 
a  ring  containing  40  cells  with  tunnel  diodes  are  given,  in  v.'hich  only  single-pul3e 
cycles  could  be  observed,  due  to  lire  snort  length  of  the  ring.  Crig.  art.  has:  12 
formulas  and  6  figures. 
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ABSTRACT:  A  general  block  diagram  of  tho  recognition  process  was  developed  based  on 
elec trophys iolog leal  data  and  certain  clinical  data  connected  Tilth  impairment  of  visual 
perception.  The  feasibility  was  demonstrated  of  simulating  sequential  stages  of  visual 
information  processing  in  a  model  of  a  neuron  netvrork.  Each  processing  stage  was 
realized  by  complex  networks  with  local  connections  based  on  the  principles  of 
generalization  of  lateral  inhibition.  Somo  principles  for  choice  of  weights  of  a 
connection  were  presented  for  selecting  the  outline  and  certain  information  areas  of 
the  fora.  The  following  stage  of  information  processing  was  simulated  by  simple 
networks  to  determine  proportions  between  signals.  A  body  of  signals  which  determine 
the  characteristics  of  the  forms  was  thus  obtained.  A  method  of  mathematic 
description  of  complex  networks  was  presented.  The  last  stage  of  recognition  can  be 
simulated  by  a  classifying  device. 
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A3STRACT:  Descriptions  of  networks  in  mathematic  models  of  neurons  with  cross 
connections  and  feedbacks  have  two  systems— a  linear  continuous  system  and  a  nonlinear 
impulse  system.  Tho  first  describes  the  dynamics  of  transitional  processes  within  the 
neurons  and  their  memories  and  the  second  describes  frequency  modulation  of  continuous 
signals  produced  within  the  neurons.  Let  us  assume  that  at  a  certain  moment  the 
impulse  arriving  at  the  inputs  of  tho  network  disappeared.  If  tho  transitional 
processes  within  the  neurons  of  the  network  become  stabilized  within  a  certain  time 
interval  after  this,  and  if  the  impulses  at  the  outputs  disappear,  then  such  a 
network  is  called  stable.  Conditions  guaranteeing  the  stability  of  neuron  networks 
are  described.  These  conditions  are  formulated  as  requirements  imposed  on  the 
thresholds  of  the  neurons  and  on  the  organization  of  connections  between  them  and  the 
properties  of  equations  describing  the  internal  dynamics  of  the  neurons. 


loo. 

AUTHORS:  Gol'dshteyn,  I.  A.;  Krayzmer,  L.  P.;  ilatyukhin,  S.  A. 

ORG:  none 

TITLE:  On  the  capacity  of  a  neuron  as  a  memory  element  of  a  high-reliability  system 

SOURCE:  AIT  SSSR.  Kauchryy  sovet  po  kompleksnoy  probleme  "Kibemetika”.  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  lzd-vo  "ITauka",  1967,  173-174 

TOPIC  TAGS:  bionics,  cybernetics,  neuron,  biologic  model,  human  memory,  reliability, 
dendrite 

ABSTRACT:  Soviet  and  7/estcm  literature  on  tne  capacity  of  a  neuron  as  a  memory 
element  is  reviewed.  The  authors  consider  probabilistic-statistic  neuron  coupling  as 
the  most  probable  mode.  The  ’.Villis  model  of  the  plastic  neuron  is  considered.  That 
synaptic  weights  have  varying  values  is  seen  to  be  fairly  well  confirmed  experimen¬ 
tally.  The  authors  find  that  there  is  not  a  one-to-one  correspondence  between  the 
amount  of  information  entering  the  brain  and  the  amount  stored.  The  hum-in  brain 
stores  data  in  symbols  and  patterns  rather  than  in  bits.  Orig.  art.  has:  2  formulas 
ar.d  2  figures. 


Best  Available 
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AUTHORS)  Gutchin,  I.  B.;  Kuzichev,  A.  S. 

ORGi  none 

TITLES  Synthesis  of  optimal  fomal  neurons  by  means  of  analytic  expressions  using 
fibers  of  the  "inhibit- inhibit"  type 

SOURCE)  All  SSSR.  Kauchnyy  so  vet  po  konpleksnoy  problene  "Xibemd'tika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  19^7*  144-147 

TOPIC  TAGS)  bionics,  cybernetics,  neuron,  nerve  cell,  nerve  fiber,  analytic  function 

ABSTRACT)  A  new,  simpler  method  of  synthesis  of  formal  neurons  with  analytic 
expressions  is  proposed,  where  the  need  for  auxiliary  threshold  diagrams  is  eliminated. 
The  analytic  expression  Hn  for  a  fomal  neuron  A^  with  n  inputs  a1 ,  . ..,  an  is  a  sum 

each  of  whose  terms  corresponds  to  only  one  of  the  branches  of  the  neuron.  A  branch 
is  a  fiber  that  terminates  in  the  neuron  body.  When  n  >  3*  then 

Os  *=  // sat  -f-  H t(ii  ~  Hsc3~  H (1  —  at)  —  H  (1  —  Cj)  + 

—  (1  —  Oi)  ~  (l  —  0j)  T  “  fll)  -f* 

+  //y.)Os  (!  —  a*)  -f-  (1  —  (1  —  cj)  4- 

+  tf*,.  ,>as  (I  —  ax)  (1  -  c3)  -f  H*u  .,a3  (1  — at)  (1  —  a.)  + 

+  Wi<;  aj.-fl*.  (1  —  0.(1  — cj))  “  U  —  0*0  —  °:))  + 


//*<i  s>-0*  (1  —  Ox  (• —  °»))  4"  (1  —  a *  (1  a*))  • 

-7-  WWu* )°« (1  — 0.(1- 0)))  T  M »?> «))0s ( 1  —  C*  (l  —  0.)). 

The  use  of  "inhibit-inhibit"  fibers,  where  an  inhibiting  fiber  terminates  in  another 
inhibiting  fiber,  reduces  the  minimum  number  of  fibers  required  (see  Fig.  l). 


Fig.  1.  Formal  neuron  with  minimum  number  of  fibers:  A  -  example  1; 
B  -  example  2  without  "inhibit-inhibit"  fibers;  C  -  example  2  with 
"inhibit-inhibit"  fibers 

Orig.  art.  has:  5  formulas  and  1  figure. 
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AUTHOR:  Hal'*,  L.  V.;  Kruglikov,  I.  T. 

£RG:  non* 

Tills:  A  model  of  synaptic  transmission 

SOURCE:  Vsesoyuznaya  konfcrentsiya  po  neyrokibernotike,  3d,  Rostov-on-Don,  1$5?. 
Problomy  neyrokibernetiki  (Problems  of  r.eurocyberneties) ;  refers ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  5^-55 

TOPIC  TAGS:  mathematic  model,  neuron,  signal  transmission,  bioelectric  phenomenon 

ABSTRACT:  Processes  taking  place  in  the  synaptic  plaque  and  in  the  synaptic  fissure 
during  passage  of  a  complex  afferent  signal  were  analyzed  with  a  »atho:.tatic  model, 
l  taking  into  account  the  following  properties  of  the  system:  l)  a  certain  quantity  of 

transmitter  (mediator)  capable  of  release  is  contained  in  the  synaptic  plaque;  2)  the 
nerve  impulse  induces  release  of  a  certain  portion  of  the  transmitter  from  the 
synaptic  plaque  into  the  synaptic  fissure;  3)  renewal  of  the  initial  quantity  of 
chemical  transmitter  in  the  sypaptic  fissure  takes  place  during  a  certain  period  of 
tine  which  depends  on  previous  activity;  4)  the  liberated  transmitter  diffuses  through 
the  synaptic  fissure  to  the  ch amor ec apt ive  membrane  of  the  postsynaptic  neuron,  nr.d  at 
the  same  time  there  is  a  decrease  in  the  quantity  of  transmitter  because  of  breakdown 
and  lateral  diffusion  (this  is  caused  by  the  presence  of  a  certain  life  of  the 
transmitter);  and,  5)  the  membrane  potential  of  the  presynaptic  fiber  and  the  initial 
quantity  of  transmitter  capable  of  release  are  considered  as  constants.  Origin  from 
the  synaptic  plaque  of  a  complex  ai'ferent  signal  with  specific  parameters  is 
accompanied  by  amplitude  distortions.  Correction  of  these  distortions  can  be 
accomplished  both  in  the  synaptic  plaque  itself  and  hi  the  synaptic  fissure.  With 
low  frequencies  of  impulse  sequences  in  the  afferent  signal,  correction  is  provided 
only  by  acceleration  of  reparation  processes  in  the  synaptic  plaque.  With  higher 
frequencies  it  is  provided  by  superposition  of  individual  portions  of  the  traSriiiter 
in  the  synaptic  fissure.  A  relationship  was  found  between  parameters  of  input 
output  signals  and  the  properties  of  the  transmitting  system.  Some  cases  of  change^ 
In  individual  parameters  of  the  system  in  the  process  of  transmitting  a  complex  signal 
were  examined.  Calculated  data  were  extremely  close  to  experimental  data. 
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AUTHOR;  Idel’s,  L.  V.;  Kruglikov,  I.  T. ;  Kotsnyy,  P,  To. 

ORG;  none 

TITLE;  Regulation  of  the  signal  in  active  and  passive  elements  of  a  homogeneous 
afferent  structure 

SOURCE;  Vsesoyusnaya  konferontsiya  po  neyrokibernetika ,  3d,  Rostov-on-Don,  19$7. 
Problemy  neyrokibemetiki  (Problems  of  neurocybernetics);  roferaty  dokladov 
konferentsii.  Rostov-on-Don,  Iad-vo  Rostovskogo  univ.,  196?,  55 

TOPIC  TAOS:  cat,  bioelectric  phenomenon,  mathematic  model,  neuron,  signal 
transmission 

ABSTRACT;  Processes  developing  in  active  and  passive  elements  of  an  activated  system 
in  relation  to  strength  of  conditioning  and  test  afferent  signals  wore  investigated 
in  experiments  on  cats,  based  on  changes  in  the  first  component  of  the  potential  of 
the  dorsal  surface  of  the  spinal  cord  induced  by  stimulation  of  a  cutaneous  nerve. 

A  mathematic  model  was  constructed  of  processes  taking  place  in  active  and  passive 
elements  of  this  homogeneous  afferent  structure  during  the  passage  of  a  complex 
signal.  When  the  parameters  of  the  system  have  a  specific  ratio  to  the  quantity  of 
activated  and  passive  elements  in  it,  either  constriction  or  expansion  of  the 
transmitting  channel  can  occur.  Wien  a  weak  signal  activates  a  small  number  of  the 
elements,  constriction  of  the' transmitting  channel  occurs  due  to  the  relatively  large 
limitation  of  the  following  impulse  in  previously  nonfunctioning  elements  compared  to 
the  limitations  of  the  activated  ones,  i.e.  a  pulse  even  stronger  than  the  previous 
one  is  transmitted  in  basically  the  same  channel  as  the  first  one.  With  strong 
signals  activating  a  large  part  of  the  system,  the  opposite  effect  is  observed.  The 
subsequent  pulses  are  transmitted  with  less  limitation  along  previously  unactivated 
routes,  i.e.  expansion  in  a  certain  kind  of  transmitting  channel  and  switching  of 
pathways  inside  it  take  place.  The  relationship  of  the  effects  observed  to  the 
correlation  of  levels  of  external  and  internal  noise  in  the  system  and  of  change  in 
the  latter  during  depolarisation  of  terminal  bifurcations  of  the  primary  afferents 
were  investigated.  Some  hypotheses  were  expressed  about  the  physiological  purpose  of 
the  mechanisms  examined  for  regulation  of  the  transmission  of  afferent  effects. 
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AUTHOR:  lvanov-ITurorii'kiy,  K.  A.;  Paranonov,  Yu.  V. 

CRG:  none 

TITLE:  ftrospects  for  the  creation  of  neuro— technological  systeas 

SOURCE;  Vsesoyu znaya  konfortntsiya  po  neyrokihornetiko,  3d,  Rostov-on-Don,  19^7* 
Broblcmy  noyrokibornatiki  {Problems  of  neuroeyborr.otlcs  )  ;  rcferet_  dokladov 
konferentsii.  Rostov-on-Don ,  Izd-vo  Rostovskogo  univ.,  196?,  53 

TOPIC  TAGS:  neuron,  bioelectric  phenomenon,  bionics 

ABSTRACT:  Iha  feasibility  of  constructing  systems  combining  neuron  structures  of 
living  organises  with  technological  devices  is  considered.  The  electric  activity  of 
nerve  formations  is  oxanined  as  input  signals  for  technological  systems.  Possible 
variations  in  the  creation  of  such  systems  are  proposed. 
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AUTHORS :  Kirvelis,  D.  I.j  Pozin,  N.  V. 
ORG;  none 

TITLE:  Some  aspects  of  neuron  logic 


SOraCB*  SSSR.  Nauchnyy  sovet  po  koapleksnoy  problene  "Xibemetika".  Voprosy 
bioniki  (Problems  of  bionics)  I-toscow,  Izd-vo  “iiauka",  1967,  1C3-173 

TOPIC  TAC3:  bionics,  cybernetics,  mathematic  logic,  planar  logic,  logic  circuit, 
binary  logic,  computer  logic,  neuron,  biologic  model,  mathematic  model,  analog 
computer  /  EMU  analog  computer  (U) 

ABSTRACT:  Representations  of  elementary  operations  and  functions  of  neuron  logic  are 
systematized  using  geometric  interpretation.  The  main  functional  element  has  a  set  of 
stimulating  and  inhibiting  inputs  with  synaptic  weight  factors  S  (-co  <  S.  /  oo)  and 

one  output.  The  input  x  and^  output  y  values  vary  within  0  £  x  /  1  and  0  <  y  f  1.  The 

resultant  input  action  is  in  which  the  terms  for  the  inhibition  inputs  are 

I  1 

negative.  Operations  corresponding  to  those  of  tzo-valuod  logic  are  considered,  as 
are  operations  with  two  variables.  The  functions  considered  include  absolute  value, 
maximum,  minimum,  and  ideal  congruence  (see  Fig.  l).  Examples  of  complex  functions 
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Fig.  1.  Ideal  congruences  a,  b  -  geometric  interpretation} 
c  -  neuron  circuit;  d  -  symbol;  e  -  "strict  ideal  congruence" 

are  given,  and  the  results  of  modeling  with  an  2MU-8  analog  computer  are  shown.  Orig. 
art.  has:  10  formulas,  10  figures,  and  1  table. 
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AUTHOR:  Kogan,  A.  B.;  Shcherbakova,  G.  V.;  Chakhnakhyan,  Ye.  K. 

CRG:  none 

TITLE:  Material*  for  study  of  formation  mechanisms  of  temporary  connections  in 
neuron  networks 

S0U&C3: .  Vsosoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  1967. 
Probleay  neyrokibernetiki  (Problems  of  neurocybemetics);  ref era ty  dokladov 
kooferentsii,  Rostov-on-Don ,  Itd-vo  Rostovskogo  univ.,  1967,’  66-67 

TOPIC  TAGS:  neuron,  biologic  model,  nourochemistry,  biopotential 

ABSTRACT:  The  performance  of  different  transmitting  functions  of  neuron  networks 
requires  their  specific  organisation  by  distribution  of  impulse  flows,  achieved 
through  processes  similar  to  learning.  Models  of  the  physical  and  chemical  bases  of 
changes  in  the  effectiveness  of  internouron  connections  have  been  useful  in  the  study 
of  these  processes.  Local  changes  in  intracellular  structures  and  the  dynamics  of 
labile  links  of  neuron  metabolism  (for  example,  ammonia  formation)  can  serve  as  such 
models.  The  present  experiments  confirmed  the  metabolic  basis  of  formation  processes 
of  new  interneuron  connections  by  determining  the  "chemical"  value  of  their 
temperature  coefficient.  The  neuron  internal  organisation  as  a  system  and  its  role 
In  the  mechanism  of  interaction  with  other  neurons  in  the  nerve  network  are  considered 
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AUTHOR:  Kogan,  A.  3. ;  Sokolenko,  ?.  T, ;  Samarin,  A,  1, 

CR.G :  none 

TITIiS:  Model  of  a  multi- in  put  neuron 

SOURCE:  Vsesoyuznaya  konforcntsiya  po  neyrokibernetiko,  3d,  Rostov-on-Don,  196?. 
Problomy  neyrokibernetiki  (Problems  of  neurocybernstics);  referaty  dokladov 
konferontsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  67-68 

TOPIC  TADS:  neuron,  biologic  model,  neurophysiology 

ABSTRACT:  Most  neuron  models  in  the  literature  are  based  on  features  of  the  work  of  a 
controlled  generator  of  impulses.  Structural  features  of  the  input,  which  determines 
the  entire  logic  of  the  neuron’s  work,  have  scarcely  been  examined.  Sufficiently 
effective  means  are  lacking  for  the  technical  realization  of  multi-input  nourons,  and 
thorn  are  no  models  matching  the  real  neuron  with  its  multiple  value  functions.  This 
is  explained  by  tho  fact  that  there  is  enough  physiological  data  on  the  properties  of 
excited  mombranes  to  simulate  them,  but  there  is  not  enough  information  about  other 
working  elements  of  the  neuron.  The  feasibility  of  constructing  a  neuron  nodol  whose 
properties  approximate  a  real  neuron  was  studied.  Certain  features  of  the  design  of 
the  input  of  a  neuron  model  were  described  based  on  known  properties  of  mechanisms  of 
synaptic  interaction.  Some  of  the  assemblies  of  the  model  were  constructed  and 
investigated,  and  its  use  was  considered  for  constructing  sufficiently  complex 
networks. 


-  169  - 


174. 

AliTHGR :  Kuznetsov,  ?.  S„;  Petunin,  Yu.  I. 

QRG :  none 

TITLc:  Pandora  walk  of  an  impulse  in  nerve  networks  with  increaso  of  conditional 
probability 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  196?. 
Problery  neyrokibernetiki  (Problems  of  neurocybernetics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  78-79 

TOPIC  TAGS:  neuron,  random  walk  problem  probability,  mathematic  model 

ABSTRACT:  let  ni.i,  (l—\,  2, .....  rri[)  be  the  number  of  impulses  conducted  by  neuron  Aj 
through  L  synapse  iii  moment  of  time  t  £  t^.  A  closed— loop  nerve  network  S  is  examined 
which  has  tho  following  property:  the  probability  ,fik  of  passage  of  an  impulse 
through  neuron  A^  to  neuron  A^,  which  is  synaptically  connected  with  it,  in  a  given 
moment  of  tiine  tg  is  a  function  of  n'.t,  (/=  1,2, , . . ,  nij ) ; 

Pik  “  Pik  (Ol.Ui  *  •  *,  nm(i  I,)- 

With  certain  limitations  of  network  S  and  of  the  function 

Pik  (ni.i.  •  •  ••  u  / 

during  excitation  of  one  of  the  neurons  of  network  S  with  a  probability  equal  to  unity, 
the  final  paths  of  the  random  process  which  describes  the  impulse  activity  of  the 
neurons  prove  to  be  cyclic.  The  results  are  applied  to  an  investigation  of  neuron 
memory  models. 
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GrtG:  nono 


T1T12:  Investigation  of  the  instability  of  neuron  characteristics  and  certain 
additional  questions  on  the  system’s  functional  reliability 

SGUACv :  Vscsoyusnaya  konferontsiya  po  neyrokiterr.otlko,  3d,  Rostov-on-Don,  1$57. 
Proble.T.y  noyrokibornetiki  (rVoblemc  of  nourocybcrcotics) ;  referaty  dokladov 
konfarentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1  So? ,  82-63 

TOPIC  TAC-S:  animal,  neuron,  biopotential,  biological  model 

ABSTRACT:  The  neurons  of  vertebrate  and  invertebrate  animals  arc  distinguished  by 
a rhythm icity  of  discharges  under  experimental  conditions  •which  approximate  natural 
conditions.  It  has  been  proven  that  arhythnic  impulse  flows  of  neurons  are  correlated. 
The  correlation  connection  is  expressed  by  the  impulses  being  grouped  in  bundles  and 
the  impulse  flows  not  being  subject  to  Poisson's  law.  Periodic  oscillations  in  the 
duration  of  in ter impulse  intervals  in  the  neuron  impulse  flows  make  it  possible  to 
form  a  hypothesis  about  spontaneous  oscillations  of  threshold  characteristics  of  the 
neurons  in  the  system.  A  model  which  simulates  properties  of  the  neurons  of 
vertebrate  and  invertebrate  animals  is  proposed  for  increasing  the  reliability  of  a. 
technological  system  consisting  of  unreliable  elements. 
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TRANSITIONAL  PROCESSES  IN  A  MODEL  OF  A  NEURON  NETWORK.  WITH  LATERAL 
COUPLINGS 

ORG:  Institute  of  Automation  and  Telemechanics  (technical  cybernetics). 

Academy  of  Sciences  SSSR,  Moscow  (Institut  avtomatiki  i  telemekhaniki 
(tekhnicheskoy  kibemetiki)  AN  SSSR) 

Lyubinskiy,  I.  A.,  and  N.  V.Pozin.  Biofizika,  v.  12,  no.  2,  1967 
272"276’  AP7013909 

.he  authors  investigated  the  multilayer  model  of  a  neuron  network.  An 
analysis  of  transitional  processes  in  this  model  with  lateral  couplines 
(combining  excitatory  and  inhibitory  influences)  which  served  to 
accentuate  stimulus  input  permitted  the  formulation  of  a  number  of 
Behavioral  characteristics  of  neurons  in  various  levels  of  the  model, 
nese  characteristics  could  be  correlated  with  data  from  physiological 
experiments.  For  instance,  during  transition  from  a  lower  to  a  higher 
layer,  there  must  be  a  tendency  toward  an  increase  in  the  percentage 
proportion  of  the  number  of  neurons  reacting  to  the  initial  ("on"- 
response)  and  terminal  ("off-response)  action  of  the  stimulus.  The 
tonic  or  pnasic"  response  of  a  neuron  determines  its  position  relative 
to  the  greatest  portion  of  the  stimulus;  neurons  receiving  the  most 
stimulus  operate "t oni cal ly."  Altering  the  stimulus  according  to  neuron 
layer  (such  as  altering  the  audio  frequency  in  an  auditory  system) 
results^ in  a  shift  in  the  nature  of  neuron  response  from  "tonic"  to 
phasic  or  the  opposite.  UDC:  577.3  [rnl 
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AuinCE:  **atyuknir, ,  S.  A* 

CSG :  none 

TITLE:  Effect  of  destruction  of  a  neuron  network  on  reaction  tine 

SOURCE:  Vsasoyuznaya  konfercntsiya  po  noyrokibcrnetiko,  3d,  Rostov— on— Don,  ljo?. 
Problemy  neyrokibernotiki  (Problems  of  nourocybernstics):  refers ty  dokladov 
konferentsii.  Lostov-on-Don,  Izd-vo  T-ostovskogo  univ . ,  1$67,  $2 

TOPIC  TAGS;  neuron,  brain,  information  processing,  biologic  model,  digital  computer, 
probability,  random  process 

A3STRACT:  The  time  required  by  the  brain  for  processing  a  given  volume  of  information 
depends  on  a  number  of  factors  such  as  the  level  of  the  brain's  tonic  conditions.  It 
is  well  known  that  destruction  of  an  organic  section  of  tho  brain  decreases  the  speed 
of  information  processing.  In  a  model  of  a  nerve  network  which  fulfills  a  memory 
function,  removal  of  an  arbitrary  limited  section  of  the  network  was  simulated  on  a 
digital  computer.  It  was  demonstrated  that  with  certain  methods  of  organization  in 
the  network,  phenomena  such  as  change  in  reaction  time  of  the  system  to  an  external 
stimulus  can  occur  upon  removal  of  part  of  the  neurons.  It  was  proven  that  the 
probability  of  an  increase  in  the  reaction  time  of  the  system  is  a  random  function  of 
the  size  of  the  area  removed. 
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AUTHOR:  Petrov,  A.  A.;  P'yanzina,  L.  Ya.;  Adzhimolayev,  T.  A. 

CRG:  none 

TITLE:  Problems  of  the  theory  of  signal  transformation  in  neuron  netvjorks 

SOURCE:  Vsosoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  19&7. 
Probleny  neyrokibernetiki  (Problems  of  neurocybornotics);  refora ty  dokladov 
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TOPIC  TAGS:  mathematic  model,  neuron,  biologic  simulation,  biopotential,  signal 
transmission 

ABSTRACT:  Mathematic  models  are  proposed  of  processes  of  receptor  conversion  of  a 
coj  tinuous  input  signal  into  an  impulse  train  and  of  the  neuron  transformation  of 
impulse  flows  arriving  through  synaptic  junctions.  The  following  properties  are 
supposed  for  the  receptor  neuron.  The  neuron  is  a  threshold  element  which  generates 
an  impulse  when  the  exciting  influence  reaches  a  specific  threshold  level.  The  role 
of  neuron  input  impulses  reduces  to  signal  transmission  according  to  the  "yes-no  ' 
principle.  Consequently  it  is  not  possible  to  take  into  account  electrotonic  changes 
xn  the  neuron  input  potential.  The  internal  state  of  the  neuron,  which  depends  on 
its  previous  functional  history,  also  influences  impulse  generation.  The  form. 
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duration,  and  amplitude  of  the  impulse  do  not  carry  information  about  tho  input 
influence,  and  the  neuron  impulse  can  be  represented  as  a  delta  function.  An 
exciting  or  inhibiting  postsynaptic  potential,  which  can  be  considered  as  the  impulse 
characteristic  of  tho  signal,  appears  during  passage  of  the  delta  pulse  through  the 
synaptic  junction  of  the  neuron.  0  S  jTicl  pses  aro  linearly  independent  elements  of 
the  neuron.  Analytic  expressions  were  obtained  linking  the  neuron  ir.pulsation 
frequency  with  neuron  characteristics  and  with  parameters  of  input  influences. 
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TITLE:  Mathematic  simulation  of  postsynaptic  inhibition  mechanisms 

SOURCE:  Vsesoyuznaya  konfcrer.tsiya  po  neyrokebernetike,  3d ,  Rostov-on-Don,  196?. 
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TOPIC  TAGS:  mathematic  model,  neuron,  .biopotential,  secor.u  order  diffe-ential 
equation,  electrophysiology 

ABSTRACT:  A  mathematic  model  was  made  based  on  data  from  eloetrophysiological 
investigations  on  the  structural  and  functional  neuron  organization  and  the  nature  of 
the  time  lapse  of  postsynaptic  inhibition  (Bcclos,  1957.  1964;  Shapovalov,  1966 ;  and 
others).  Hyperpolarization  of  the  postsynaptic  membrane  was  described  by  a  linear 
nor.uniform  second  order  differential  equation  with  constant  coefficients.  The 
summation  of  inhibiting  postsynaptic  potentials,  a  steady  state  regime  in  the 
functioning  of  parameters  and  input  information,  and  change  in  excitability  of  the 
postsynaptic  membrane  of  a  neuron  during  hyperpolarization  ware  investigated. 
Differences  in  transitional  states  with  various  frequencies  of  repetition  of 
inhibiting  impulses  were  demonstrated.  The  model  can  be  used  to  analyze  interaction 
mechanisms  of  exciting  and  inhibiting  influences  and  informational  transformations 
of  signals  on  the  postsynaptic  neuron  membrane. 
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TITUS:  Problems  of  the  synthesis  of  optical  logical  flexible  networks  in  formal 
neurons 

S0URC2:  Vsesoyuznaya  konferentsiya  po  neyrokibernetiko ,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibornotiki  (Problems  of  nourocybernetics);  referaty  dokladov 
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ABSTRACT:  The  coefficient  of  logical  flexibility  Y  and  the  coefficient  of  logical 
stability  ">}  are  used  for  qualitative  evaluation  of  nouron  networks.  These 
coefficients  are  always  found  in  a  mutually  single-valued  correspondence. 
Consequently  the  equation  $  +i|  =  1  can  be  written  for  any  network.  Che  reason  for 
the  high  functional  reliability  of  neuron  networks  is  apparently  the  optimal  or  close 
to  optimal  combination  of  their  logical  flexibility  and  logical  stability.  The 
McCulloch  (1962)  networks  of  the  second  class  of  r.onexpressed  formal  neurons  were 
used  in  this  work  as  models  of  neuron  networks.  For  such  networks 

and  T?  = 

T  M  1  (1 

whero  m  is  the  quantity  of  different  output  functions  of  the  network  in  the  interval 
of  the  useful  range  of  change  in  threshold  ©  and  M  is  the  maximum  possible  quantity 
of  output  functions  of  the  netvrork  in  the  same  range.  The  author  explains  a 
procedure  of  synthesis  of  optimal  networks  based  on  application  of  rank  diagram 
graphs  of  neurons  of  the  network  and  Ilaitre’s  stability  eharts.  Formal 
transformations  wore  presented  which  considerably  reduce  the  number  of  operations 
during  synthesis  of  different  variations  of  the  networks.  Limits  of  logical 
flexibility  for  neuron  networks  with  two  variables  were  indicated. 
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TITLb:  Sore  properties  of  polysynaptic  structures  of  nerve  cells 

S2VnC2:  Vsesoyuznaya  konferentsiya  po  noyrokibernetike ,  3d,  hostov-on-Don,  196?. 
Problemy  nsyrokib erne tiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on- Eon,  Izd-vo  Rostovskogo  univ.,  196?,  121-122 

TOPIC  TAGS;  nerve  cell,  mathematic  model,  biopotential,  probability,  random  process 

ABSTRACT:  A  mathematic  model  of  probability  polysynaptic  structures  was  made  based 
on  known  data  from  electrophysiologieal,  histocher.iical,  and  electron  microscope 
investigations.  The  transformation  of  nerve  impulse  floirs  in  the  structures  was 
analyzed  by  methods  of  the  theory  of  random  processes.  Distribution  functions  for 
the  probabilities  of  amplitudes  of  local  postsynaptie  potentials  and  of  total 
postsynaptie  potentials  of  the  nerve  cell  were  obtained  for  the  case  of  Poisson  input 
impulse  flows.  Synapses  with  chemical  and  electric  transmission  were  examined.  The 
relationship  of  statistical  characteristics  of  the  total  postsynaptie  potentials  to 
the  correlation  of  stimulating  and  inhibiting  local  postsynaptie  potentials,  and  also 
to  the  "weight"  of  the  synapses  were  investigated.  Special  attention  was  paid  to 
examination  of  a  mathematic  model  of  prosynaptic  inhibition.  It  was  concluded  that: 
a)  an  individual  synapse  is  an  active  transformer  of  information  and  realizes  a 
probability  connection  between  neurons;  and,  b)  coding  of  information  in  polysynaptic 
structures  is  realized  at  the  level  of  statistical  characteristics  of  the  states  of 
these  structures  and  of  local  and  total  postsynaptie  potentials.  These  conclusions 
confirm  the  hypothesis  of  A.  3,  Kogan  (1962)  about  the  probability-statistic 
organization  and  functioning  of  neuron  structures  of  the  brain. 
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TITLE:  An  hypothesis  about  a  mechanism  for  search  and  narking  of  neuron  network 
connections 

SOURCE:  Vsesoyuznaya  konforentsiya  po  neyrokibernetike,  3d.  Rostov-on-Don,  196?. 
Prctolemy  neyrokibemetiki  (Problems  of  neurocybernetics);  ref  era  ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  118-119 

TOPIC  TAGS:  neuron,  biologic  model 

ABSTRACT:  The  author  considered  a  hypothetical  mechanism  for  search  and  marking  of 
connections  between  two  centers  in  &  model  of  a  uniform  neuron  layer  using  known 
information  about  neurons  and  neuron  interactions.  Search  is  begun  after  excitation 
of  one  of  the  input  neurons  of  the  given  layer.  Search  is  the  process  of  finding 
among  the  output  neurons  a  layer  connected  to  an  effector  capable  of  compensating  or 
eliminating  Influence  from  the  external  environment.  After  this  is  found  search  ends 
but  the  act  of  compensation  itself  continues  until  formation  (marking)  of  a  stable 
eonneetion  between  sections  which  accept  input  (afferent)  and  give  out  output 
(efferent)  signals.  A  casa  was  examined  where  both  parts  of  the  process  were 
aeecmpllahed  on  the  same  model  of  the  neuron  layer  and  the  search  mechanism  was  based 
on  use  of  neuron  switches.  An  hypothesis  about  increase  in  the  strength  (weight)  of 
.the  connections  between  simultaneously  excited  neurons  was  developed  as  the  basis  of 
the  marking  mechanism* 
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TITUS:  Kaeromolecular  mechanism  for  neuron  stimulation  and  the  memory 

SOURCd:  Vsesoyuznaya  konfcrerttsiya  po  neyrokibernetike ,  3d,  RostoV-on-Don,  196?. 
Rroblemy  neyrokibernetiki  (problems  of  neurocybernetics);  ref  era  ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  P-ostovskogo  univ. ,  196?,  12?-i23 
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ABSTRACT:  It  is  supposed  that  the  neuron  records  by  its  stimulation  each  single  act 
of  protein  synthesis.  Conditions  of  protein  synthesis  in  most  active  ribosomes  are 
analytically  recorded  as  functions  of  the  stimulation  of  presynaptic  fibers.  The 
transmitting  characteristics  of  the  neuron  are  analyzed  and  a  number  of  its  properties 
are  inferred,  such  as  identification  and  decorrelation  of  signals,  Dale’s  principle 
of  the  transition  of  stimulating  synapses  into  inhibiting* ones  and  vice  versa,  and 
the  excess  of  inhibiting  aftereffect  over  stimulating  aftereffect.  The  author 
investigated  change  in  transmitting  characteristics  of  the  neuron  and  neuron  bundle  in 
time  due  to  the  action  of  input  signals.  It  was  established  that  input  information 
can  be  transmitted  to  the  output  without  distortion  of  the  impulse  code  time  under 
only  two  of  five  possible  conditions,  of  which  the  second  condition  is  similar  to  the 
phenomenon  of  parabiosis.  The  remaining  conditions  distort  the  transmission  of 
information  through  the  neuron  bundle  and  correspond  to  physiological  inhibition. 

Upon  closure  of  two  neuron  bundles  of  a  ring,  information  storage  vasacomnplished  by 
calculation  of  not  more  than  one-quarter  of  a  bit  per  molecule.  An  electronic-optic 
model  of  a  neuron  ring  with  memory  features  was  constructed. 
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ABSTRACT:  To  describe  the  work  of  a  neuron  statistically,  it  is  assumed  that  the 
neuron  performs  the  function  of  an  optimal  receiver  separating  some  specific 
excitation  (signal)  from  a  background  of  other  excitations  arriving  at  its  inputs 
(synapses)  and  acting  as  noise.  Such  an  assumption  makes  it  possible  to  utilize 
D.  Middleton's  (19=2)  theory  of  communication  for  determining  the  work  of  a  neuron. 
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The  neuron  is  considered  a  unit  with  n  innuts  at  which  excitation  arrives  described 
by  n-dir.ensior.nl  vector  U  and  with  one  output  at  which  0  or  1  appears  with 
nondetection  or  detection  of  a  signal  respectively.  The  structure  of  an  optir.al 
receiver  realized  by  the  neuron  is  dascribed  by: 


TV(U‘ 


1 

W(U) 


(1) 


where  V?(V/V)  represents  probability  density  of  the  appearance  of  excitation  *  with  the 
condition  that  signal  V  is  present;  and  W('w)  represents  unconditional  probability 
density  of  the  appearance  of  U,  Any  other  function  can  be  used  instead  of  the 
logarithmic  function  in  (l ) ,  but  it  has  to  bo  a  r.onotono  function,  t  is  transformed 
in  accordance  with  (l )  and  the  result  is  compared  with  threshold  value  fi  vhose 
valuation  is  selected  to  ensure  the  required  probability  of  correct  detection,  ihe 
neuron  output  signal  is  described  by: 

ZV(U)  =slgn  [TV(U)-?1.  (2) 

To  determine  the  forn  of  operator  TV(U)  it  is  necessary  to  Jcnow  probability 
distribution  densities  V?(u).  It  has  been  found  that  the  common  property  of 
statistically  ootinal  receivers  used  as  neuron  models  is  tho  presence  of  a  weighted 
summation  of  signals  arriving  at  the  different  inputs  and  at  different  moments  of  time 
with  a  subsequent  comparison  of  the  sun  with  a  cortain  threshold  value.  An  important 
circumstance  in  the  work  of  a  neuron  apparently  is  the  presence  of  a  certain 
dispersion  (random  or  nonrandom)  of  the  moment  of  appearance  of  signals  (impulses)  at 
the  different  neuron  inputs.  The  influence  of  random  dispersion  nay  be  eliminated 
with  stretching  of  the  impulses  in  time,  while  nonrandom  dispersion  requires  the 
presence  of  a  special  transitional  characteristic  displaying  peaks  at  the  moments  of 
expected  aopearanco  of  signal  impulses.  Possibly,  the  numerous  collaterals  on  the 
neuron  axons  serve  the  purpose  of  forming  these  complex  transitional  characteristics. 
On  the  basis  of  active  learning  of  neuron  models,  a  two  part  hypothesis  is  developed: 


1)  change  of  communication  weight  takes  placo  only  in  the  presence  of  a  neuron 
response;  and.  2)  intensity  of  learning  is  proportional  to  the  excitation  Value-  on 
the  synaptic  contacts  of  the  neuron  at  the  moment  of  response.  5ir.ee  the  response  of 
a  neuron  is  always  somewhat  delayed  in  relation  to  the  excitation,  it  must  be  ass— .ed 
that  synaptic  contacts  must  have  a  cortain  memory  whose  mechanism  nay  be  easily 
connected  with  the  time  constant  of  acetylcholine  breakdown  ir.  the  synaptic  fissures. 


The  hypothesis  of  active  learning  also  requires  some  minimal  neuron  activity  for 
starting  tho  learning  process;  and,  requires  spontaneous  rhythmic  neuron  activity  to 
ensure  stochastic  search  of  correct  responses.  Orig.  art.  has:  10  formulas. 
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TITLi;  Some  properties  of  formal  neuron  networks 

SOUKCJ:  Vsesoyusr.aya  kor.ferer.tsiya  po  rxyrokibernetike,  3 d,  Rostov-on-Don,  196?, 
Froblemy  noyrokibsrnetiki  (Problems  of  nourccybernetics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  P.ostcvskogo  univ. ,  196?,  132-133 

TOPIC  TAOS:  nBuron,  neurophysiology 

ABSTRACT:  Che  basic  problem  ir.  investigating  properties  of  formal  neurons  is  the 
construction  of  reliable  networks,  i.  e.  networks  in  which  the  neuron  thresholds  can 
Change  independently  within  ra.xir.ur.  limits  while  preserving  the  transmission  function 
of  the  network.  However,  KcCullock  (i960)  considers  that  networks  can  be  constructed 
which  realize  a  greater  quantity  of  functions  with  different  values  of  neuron 
thresholds  than  with  independent  work  of  the  sane  neurons.  Such  functional 
universality  or  flexibility  also  indicates  the  reliability  of  work  of  the  neuron 
networks.  It  is  possible  that  this  property  is  inherent  to  a  known  degree  even  in  the 
actual  neuron  structures.  The  authors  presented  certain  types  of  "functionally 
flexible"  but  reliable  neuron  networks,  evaluated  the  possible  number  of  functions 
realized  in  relation  to  the  number  of  inputs,  made  recommendations  on  the  construction 
of  such  networks,  and  discussed  their  utilisation. 
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THIS:  Model  of  a  neuron  network  with  inhibiting  connections 

SCuR.CS :  Vsesoyuznaya  ko.nf erents iya  po  r.eyr  okiberne  tike ,  3d .  Rostov-on-Don,  1967. 
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audition 

ABSTRACT:  The  model  of  a  multilayer  network  of  formal  nourons  examined  had  the 
following  features:  l)  the  network  occurs  in  consequence  of  random  branching  of  input 
and  output  fibers;  2)  synapses  of  input  fibers  carry  a  stimulating  signal  and  synapses 
of  output  fiber  collaterals  carry  an  inhibiting  signal;  and,  3)  the  effect  of  the 
signals  on  a  selected  neuron  diminishes  with  the  distance  between  it  and  the  input  or 
output  fiber.  Physiological  premises  for  the  network  are  considered  ar.d  reaction  of 
the  network  to  signals  of  different  form  is  examined.  The  following  effects  were 
explained  based  on  the  behavior  of  a  given  network:  a)  change  in  the  dimensions  of 
retinal  receptive  fields  in  relation  to  illumination;  b)  emphasizing  of  the  contours 
of  the  image;  and,  c)  accentuation  of  the  resonance  curve  of  the  cochlea  in  the 
auditory  analyzer  system. 
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THIS:  rhysiologi-ai  and  morphochcnical  prerequisites  for  simulating  the  neuron 
organisation  of  operational  storage  and  r.cr.ory  consolidation 
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ABSTRACT:  Construction  of  a  theoretical  and  physical  model  of  the  neuron  organization 
of  operational  memory  based  on  the  activity  of  the  hippocampal  neurons  presumes 
calculation  of  the  following  norphochcnical  and  physiological  properties  of  these 
cellular  elements:  l)  presence  of  primary  and  secondary  neuron  contours  composed  of 
hippocampal  nourons  and  pyramids,  which  cause  both  prolonged  "reverberation"  of  the 
action  potentials  in  closed-loop  systems  and  a  divorsity  of  mechanisms  for  inhibiting 
the  basic  cellular  elements  under  conditions  of  trace  fixation;  2)  presence  of  two 
maximum#  of  the  basic  impulse  activity,  condition*  of  paired  impulses  and  of  high 
frequency  bundle  activity,  considered  as  an  external  expression  of  automatic 
regulation  of  gradual  depolarization  of  :.e  membrane  that  forms  the  impulse  flow 
within  the  limits  of  the  "reverberation"  -ing;  3)  considerable  intensity  of  the 
protein  restoration  rate  and  a  high  level  of  PilA— dependent  protein  synthesis  in  the 
cytoplasm  of  the  hippocampal  neurons ,  which  makes  neuron  activity  highly  efficient 
and  makes  it  chemically  possible  to  organize  now  synaptic  areas  for  consolidation  of 
memory  and  conversion  of  operational  storage  into  large  capacity  storage;  h)  existence 
of  a  network  of  basal  and  apical  dendrites  on  which  axons  of  cortical  and  subcortical 
neurons  converge,  which  determines  the  coordinating  possibilities  of  hippocampal 
cellular  elements,  the  organization  of  recognition,  and  selection  of  the  signal; 

5)  high  sensitivity  of  postsynaptic  electrogenesis  to  substances  which  block  hM In¬ 
dependent  protein  synthesis,  which  is  linked  with  the  direct  participation  of  r;KA 
structures  in  regulation  of  the  excitability  of  postsynaptic  membranes  to  the  chemical 
mediators  of  excitation;  and,  6)  presence  of  two  "trigger"  zones  on  the  hippocampal 
pyramids  which  cause  the  appearance  of  reciprocal  antagonism  and  synergism  of  nuuron 
polar  structures  and  enable  active  search  for  optimal  conditions  of  activity  of  the 
pyramida. 


-  180  - 


1<SU. 


AUTilO/.:  Sokolov,  Ye,  ", ;  Ponin,  S.  V. 

OfiG :  rone 

fills:  Neuron  mechanisms  for  signal  discrimination 

SQU\CI:  Vsesoyuznaya  konfercr.tsiya.  po  r.uyrokibornotiko,  3-»  Ho s tov-c.n-Son ,  1967* 
Probleny  noyrokibornotiki  (Problems  of  neurocybornetics ) ;  referaty  dokladov 
konforontsii,  .-.ostov-o -i-Don,  Izri-vo  r'.o'tovskogo  univ,,  196?,  lUi-142 

TOPIC  TAGS:  visual  perception,  neuron,  biologic  model,  foedoack,  algorithm 

ABSTRACT:  Iho  model  presented  is  ?.  multilayer  system  of  formal  neurons  with  lateral 
inhibiting  connections,  'iho  connections  between  the  layers  arc  stimulating,  and 
there  is  inhibiting  feedback  from  tho  output  of  each  layer  cither  on  the  sensing 
layer  or  on  tho  preceding  layer.  All  connections  are  variable,  and  tho  algorithm  for 
change  in  connections  is  defined  by  the  concept  of  a  neuron  network  with  interacting 
automatons  which  increase  their  functional  value  depending  on  input  signals.  As  a 
result  detectors  (ensembles ,  coalitions)  of  neurons  are  formed  similar  to  the 
detectors  of  characteristics  found  in  the  visual  system.  Inhibiting  feedback  achieves 
effective  use  of  characteristics  for  discrimination  by  developing  the  most  informative 
characteristics . 
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A  PHYSICAL  MODEL  OF  NEURON  EXCITATION 
ORG :  pone 

Tushenkov,  L.  I.  AN  UkrSSR.  Modelirovaniye  v  biologil  1  mebitsiuc 
(Modeling  in  biology  and  medicine),  no.  2.  Kiev,  Naukova  dumka,  i960, 
85-90.  AT700y689 

The  model  represents  a  relaxation  oscillator  based  on  .1  MTKli~90  cas 
discharge  tube  with  two  R-C  circuits  (see  fig.  1).  With  a  stej.iy 


input  signal  the  model  displays  a  spontaneous  rliyilun.  space-lime 
summation  in  the  model  is  made  possible  by  capacitor  C,.  With  the 
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ctrcu^as^fw  “P*fitor  and  ^es,  the  model  can  operate  itl  a 

:«»; « *  t  oTa«d^:uan:eTn-  jhe  p**-^*^  /",„]:£  :f 

shortcomings  fncn.de  hieh  ^!y  r?flected  by  *«"  «odel  .  Model 
«nd  amplitude.  UDrV°  *nd  distortlon  o« tween  input 

UDC;  none  [06] 
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S^SaSSf  Z^In»^EFLEXES  AND  TEMP0RARY  CONNECTIONS  IN 

TMN  CEREBRAL  CORTEX  AND  SOME  PROBLEMS  RELATED  TO  THEIR  MODELING 

0K:  £l“g"I'd  of  Hsiicl  Sciences  as,. 

VasilevsUy,  N.  N.  Soveshchaniye  po  problemam  vysshey  nervnoy 
deyatel  nostl ,  21st,  1966,  Tezisy  i  referatv  dokladov  «...  X 
I*c-vo  "Nauka,"  1966.  65.  7  ^0^082 

the^nSfUl  S*  nT0?  °fchani8B,a  of  orientation  and  conditioned  reflexes 
Irtill  'J IJ characterl8tic-  °f  afferent  connections  and  adaptive  pr^- 
erties  of  the  separate  neurons  should  be  considered,  and  also  the  f!nc" 
tional  organization  of  the  neuron  systems  of  the  separate  aSalfzers 

fie  Id  8  ^and"the  w  ^alisatim,  and  modality^f  the  rece“£ 

cortex  "L  ot  rllTil  neu™  tactions  in  the  somato-sensory 

idinfif?!d?  of  rabbits  show  that  two  basic  types  of  neurons  can  be 
identified.  neurons  with  local  receptive  fields  and  neurons  with  wide- 

lHh1d  r*C*Pblve  field8*  Neurons  of  the  first  type  display  the  most 
m  repeated  application  of  stimuli  and  development 
*:  connections,  and  neurons  of  the  second  type  display  an 

of^or*!  P1"*1®}*  of  reactions.  Study  data  on  the  functional  system 
of  cor  ex  projection  zones  provide  the  basis  .for  a  Cybcrentic  model  of  a 
perception.  The  paper  considers  the  present  state  of  the  theorv  of 
organizing  adaptive  networks  from  plastic  neurons  as  a  basis  for  moden 
conditioned  and  orientation  reflexes.  f°f  ■od?£‘?* 
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TITLd:  A  single  concept  of  neuron  simulation 
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TOPIC  TAGS:  biologic  model,  neuron,  mathematic  model 

ABSTRACT:  Irj  simulating  neurons  in  n  our  ©cybernetics  and  bionics,  physiologists  and 
engineers  pursue  the  aim  of  clarifying  and  refining  the  operational  principle  of  the 
real  neuron,  its  structure,  its  physical,  chemical,  and  electrical  characteristics, 
and  its  capacity  to  interact  with  other  neurons.  It  is  important  to  study  the 
capacity  for  reducing  information  flow,  that  is,  finding  the  characteristics  of  the 
operations  related  to  impulse  sequences  reaching  the  synapses.  An  informal  model  of 
i  a  neuron  is  presented  as  a  poly logical  element  which  is  described  mathematically. 

As  a  result  of  investigating  the  model,  hypotheses  are  proposed  oonoernlng  the 
functioning  and  structure  of  a  real  neuron. 
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SECTION  C.  PROBLEMS  OF  MODELLING  HIGHER  NERVOUS  ACTIVITY 


192. 

FEASIBILITY  AND  OUTLOOK  FOR  MODELING  PSYCHIC  FUNCTIONS 

QRGt  non* 

N.  M.  Amosov.  AN  UkrSSR.  Modelirovaniye  v  biologil  i  meditsine 
(Modeling  in  biology  and  medicine),  no.  2.  Kiev,  Naukova  dumka ,  1966, 

6-12.  AP7009683 

The  human  brain  is  a  complex  information-processing  system  capable  of 
perceiving  external  actions,  separating  the  information,  processing  the 
information,  and  then  acting  on  the  external  medium.  At  the  same  time 
three  types  of  programs  interact:  self-preservation,  perpetuation  of  the 
race,  and  socially  acceptable  behavior.  Information  processing  operates 
en  three  levels  with  instincts  on  the  lowest  level,  acquired  learning  on 
the  next  level,  and  abstract  thinking  and  creativity  on  the  highest  level. 
For  purposes  of  modeling,  psychic  functions  can  be  regarded  as  information. 
Different  psychic  programs  are  considered,  including  feelings,  consciousness 
and  sub cone ciousnese,  and  creativity.  With  the  development  of  more 
sophisticated  digital  computers  capeble  of  carrying  out  varied  and  complex 
program,  the  modeling  of  psychic  functions  appears  feasible.  The 
algorithm  for  a  structural  model  of  psychic  functions  can  be  represented 
as  follows.  First,  a  structural  plan  is  drawn  up  showing  the  models 
and  their  circuits,  and  a  code  system  is  devised.  Each  model  is  assigned 
a  number  and  a  place  in  the  memory.  The  "activity"  (energy)  level  of 
each  model  and  the  number  characteristic  by  which  it  changes  in  time  upon 
receiving  a  certain  energy  level  from  ocher  models  are  designated  in  the 
memory.  Circuits  are  formed  between  the  models,  with  the  number  of  circuits 
dependent  on  the  complexity  of  the  modeled  function.  Despite  the  many 
limitations  of  computers,  modeling  should  be  based  on  these  machines 
unril  improved  systems  are  developed.  UDC:  none  [°b] 
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express  only  a  "generalized"  modol--they  are  suitable  only  for  describ¬ 
ing  the  steady-state  mode  of  operation  of  a  system  or  of  its  small 
variations.  However,  all  complex  systems  are  dynamic  systems;  the  **- 
fore,  for  their  design,  dynamic  characteristics  must  be  used.  Dynamic 
characteristics  are  expressed  by  the  systems  of  differential  equatiois. 
However,  for  calculating  comp:.,,  systems,  differential  equations 
cannot  be  used  and  simplified  methods  must  be  utilized.  Explanation 
is  given  of  how  "dynamic  characteristics  of  the  first  and  second 
orders"  can  be  described.  For  the  dynamic  characteristics  of  the 
second  order,  the  concepts  of  memory  and  adaptation  are  introduced 
and  their  various  forms  are  analyzed  in  connection  with  biological 
processes.  Only  the  most  simple  types  of  dynamic  characteristics, 
when  the  transient  regime  is  described  by  linear  or  linearized 
function,  were  considered.  It  is  stressed  that  very  often  an  oscil¬ 
latory  transient  regime  takes  place.  However,  in  modeling  it  is  im¬ 
possible  to  consider  the  dynamic  oscillatory  characteristics  of 
elements.  Section  4  deals  with  pafhlogical  characteristics  which 
always  are  considered  as  dynamic.  All  living  organisms  (systems) 
not  only  become  ill,  but  also  recover,  i.e,,  the  normal  parameters  are 
restored.  Four  parameters  of  restoration  processes  arc  considered. 

It  is  pointed  out  that  in  a  "pathological"  regime  processes  are  acting 
simultaneously  to  increase  the  deviation  from  the  normal  state, 
as  well  as  the  opposite— -protective  processes.  The  general  variation 
trend  of  a  system  is  determined  by  the  quantitative  ratio  of  these 
two  types  of  processes.  Section  5  analyzes  the  models  of  the  control 
system  in  living  organisms.  The  principal  peculiarity  of  control 
elements  or  their  combinations  is  their  ability  not  only  to  respond  to 
several  stimuli  (inputs),  but  also  to  give  an  answer  to  certain 
information  contained  in  the  input.  How  this  particular  information 
can  be  singled  out  is  described.  It  is  pointed  out  that  for  control 
systems,  the  second  order  dynamic  characteristics  are  of  a  great 
importance.  Section  6  deals  with  calculation  of  two  types  of  models: 

1)  Calculation  of  a  stationary  or  of  a  slowly  varying  regime;  and  2) 
Calculation  of  a  dynamic  regime.  It  is  indicated  that  calculation  of 
stationary  regimes  is  reduced  to  the  solution  of  a  system  of  alge¬ 
braic  equations  which  can  be  approximately  solved  by  computers. 

The  calculation  of  a  dynamic  regime  is  more  complicated.  The  cal¬ 
culation  procedures  for  both  cases  are  described  and  similarities  and 
differences  between  the  two  calculation  procedures  are  investigated. 
Orig.  art.  has:  15  figures  and  3  tables.  [WA-108]  [ L  K  ] 
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ABSTRACT;  This  article  is  a  review  dealing  with  modeling  of  complex 
systems.  The  problem  of  estabilishing  art  "operational  model"  of  a 
complex  system  is  reduced  to  the  calculation  of  changes  taking  place 
in  time  in  functions  of  their  most  important  elements.  To  carry  out  these 
calculations  the  following  sequence  of  operations  is  considered:  a) 
to  construct  the  block  diagram  of  a  system;  b)  to  formulate  or  to 
determine  the  charr.ct  eristics  of  elements  by  selecting  time  charac¬ 
teristics,  input  and  output  parameters,  and  their  boundary  conditions; 
c)  to  set  up  the  initial  state  of  a  system  (of  its  elements);  d)  to  set 
or  to  determine  the  values  and  points  of  applications  of  external 
responses  and  also  their  sequence  in  time;  e)  to  carry  out  calcula¬ 
tions  properly.  The  article  is  divided  into  six  sections  corresponding 
to  these  operations.  Section  1  deals  with  the  structure  of  a  system. 

It  is  indicated  that  every  scientist  dealing  with  the  modeling  of 
complex  systems  has  to  decompose  the  system  into  such  number  of  sub- 
s vs  terns  as  would  reflect  the  most  important  functions  of  the  system 
and,  at  the  same  tine,  would  be  accessible  to  calculations.  Therefore, 
it  is  necessary  to  select  the  minimal  necessary  number  of  elements  by 
means  of  which  the  unknown  function  can  be  obtained.  In  a  structural 
scheme  two  levels  are  distinguished:  lower  (operational)  and  higher 
(controlling).  The  number  of  elements  and  connections  cun  be  constant 
(rigid  scheues)  or  variable  (flexible  schemes).  Section  2  analyzes 
the  problem  of  defining  or  determining  tne  characteristics  of  elements 
of  the  ays  ten  such  as  real-time  operation,  and  selection  of  input  and 
output  parameters,  their  dimensions,  and  boundary  conditions.  Tneee 
characteristics  are  estsbilished  on  the  basis  of  hypotheses  which 
exist  in  the  scientist's  mind  concerning  the  logic  relations  between 
the  elements  of  the  system.  Section  3  studies  the  static  and  dynamic 
characteristics  of  elements  or  subsystems  of  a  system.  It  is  pointed 
out  that  static  characteristics  can  be  expressed  by  means  of  formulas, 
graphs,  or  tables.  It  is  advised  that  these  characteristics  should  te 
expressed  in  the  simplest  forms  possible.  Static  characteristics 
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enotion.il  stago  is  changed  so  the  course  of  the  system  disrupts  the  developed  plan, 
special  emergency  programs  are  switched  in  to  correct  or  reorganize  the  plan. 

Programs  of  the  described  system  approximately  r.odol  certain  programs  of  higher  animal 

and  human  psyches.  Orig.  art.  has:  figures.  £ 

X:tii 


Pig.  2.  Diagram  of  tho 
interaction  of  the 
elements  of  the  system. 
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ABSTRACTS  The  method  of  heuristic  modeling  is  applied  in  studying  the  human  brain. 

Tho  syatem  structure  is  simulated  by  a  black  box  whose  input  is  information  about  the 
system's  environs  (associations  of  cubicles  or  cells  which  contain,  at  random,  objects 
which  are  positive  or  negative  stimuli  of  different  intensity  for  the  system),  and 
cutout  is  a  signal  which  may  be  considered  the  system's  reaction  to  a  given  situation. 
The  structure  of  the  system  is  a  multistage  organisation  of  a  plurality  of  elements — 
models;  each  r.odel  corresponds  to,  and  is  activated  by  specific  code  generated  from 
information  entering  the  system  input.  The  models  have  connections  whose  passability 
depends  on  frequency  of  use  and  tine.  Information  analysis  in  the  system  is  simulated 
in  tha  logical,  emotional,  and  motor  spheres.  Models  of  the  first  stage  correspond  to 
external  objects  and  are  activated  when  tho  system  "sees"  the  objects;  models  of  the 
second  stage  are  collections  of  models  of  the  first  stage  models;  models  of  the  third 
stage  ara  collections  of  the  second  stage  models.  Associative  bonds  exist  between 
the  models  of  each  stage.  An  amplifier-decelerator  system  (ATS)  directs  the  course  of 
the  information  analysis  processes  by  putting  out  the  most  important  information  at 
each  time  instant  and  amplifying  activation  of  the  corresponding  models.  In  the 
diagram  showing  the  interaction  of  the  structural  elements  (Pig,  2),  the  external 
environnent  activates  models  in  the  first  stage  of  the  logic  sphere  and  models  of 
concrete  sensations  (hunger,  fatigue)  in  the  first  stage  of  the  emotional  sphere. 

Tha  aensation  models  are  connected  to  corresponding  desire  models.  Ihe  system  has 
centers  for  evaluating  "agreeable"  (a)  and  "disagreeable"  (D)  conditions;  activation 
of  these  centers  affects  operation  of  the  ADS  and  activation  of  the  desire  models. 

If  the  ADS  system  connects  element  action  of  tho  first  stage  of  the  motor  sphere  to 
the  model,  a  special  program  is  engaged  which  transfers  the  system  from  one  cell  area 
to  another.  Processes  in  the  logical  and  emotional  spheres  effect  selection  of  this 
elementary  action.  On  searching  part  of  the  area,  the  system  assigns  to  the  models 
of  each  cell  *  given  activation  potential —  a  hyperplane  of  potentials  is  formed  for 
each  stage  of  the  model  area.  IVocedural  plan  is  formed,  taking  into  account  the 
hyuerolane  selection  method  (the  system  is  transferred  to  the  cell  with  the  highest 
potential).  The  system  starts,  controlled  by  the  effects  of  processes  in  the  logical 
and  emotional  inheres  and  by  the  developed  procedural  plan,  if  the  state  of  the 
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A3S TRACT:  Investigators  have  considered  the  brain  a  collection  of  trigger-decision 
elements.  Three  hypotheses,  each  in  agreement  with  electro-physiological  and 
histological  data,  are  discussed.  The  possibility  is  examined  of  the  formation,  in 
the  brain  structure  during  the  training  process,  of  determinative  elements  and  of 
acquisition  of  a  new  quality  in  a  local  soction  of  the  neuron  network.  The  complexity 
of  the  diversity  of  the  neuron  network  is  considered  a  characteristic  of  this  new 
i  quality,  manifested  electrophysiologically  by  continuous  rhythm  circulating  in  a  given 

neuron  mass.  The  complexity  of  certain  neuron  networks  was  evaluated,  assuming  that 
the  threshold  of  each  neuron  is  constant,  that  there  are  no  axoaxonal  synapses^  and 
that  the  total  axosomatic  synapses  equal  unity.  The  maximum  diversity  in  a  network 
containing  stimulating  and  inhibiting  connections  between  the  neurons  n  is 
"irax  —  ^  *  n  •  the  neuron  network  is  to  attain  the  new  quality  the  diversity  must 
exceed  a  critical  value  i'*cr^  for  the  given  network.  A  model  study  to  determine  the 
minimum  number  of  network  neurons  and  minimum  number  of  connections  betwoer.  them 

nnOPSSflwV  tfSV  ACttrtl  m  cMnrr  ni  4-  x\-  . _ x.  _  _  ^ 


external  stimulus,  and  showed  that  application  of  a  constant  superthreshold  caused 
loss  of  regularity  in  the  discharge  of  the  third  and  fourth  neurons.  Cause  for  this 
irregularity  is  discussed.  Increasing  the  diversity  to  A  =  11  has  a  stabilizing 
effect  on  the  rhythm  circulation  when  any  input  is  stimulated.  Thus  the  critical 
level  of  networx  complexity  is  a  definite  zone  of  indeterminism  through  which  the 
neuron  network  passes  in  switching  from  one  determined  state  to  the  second.  This 
zone  depends  on  the  parameters  of  the  network  elements  (neuron  thresholds)  and  on 
the  total  combinations (synapses) .  Ibis  property  is  apparently  necessary  for  the 
formation  of  circulating  memory  units  and  determinative  trigger  elements  of  the 
brain.  Dynamics  of  changes  in  a  neuron  network  in  retraining,  exemplified  by 
retraining  a  nocturnal  animal  to  sleeping  at  night,  are  discussed;  uncertainty 
proceeds  from  zero  at  the  start  of  the  retraining,  through  a  maximum  when  the 
probabilities  are  equal,  bacw  to  zero  at  the  end  of  the  period.  The  more  com-lcx 
case— training  of  a  biological  system  by  the  action  of  the  environment ,  is  discussed, 
briefly.  It  is  concluded  that  both  the  olononts  of  the  cortical  analyzers  (sir.olo 
neuron  blocks)  and  the  analyzer  itself  pass  from  one  determinism  to  tho  other  through 
a  zone  of  indeterminism.  Orig.  art.  has:  6  formulas  and  3  figures. 
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stimulus  showed  that  in  four-neuron  network  h  . .  =  8  (while  vl  =12).  Cscillo-rans 
of  neuron  output  potentials  confirmed  circulating  rhythm  was  maintained  without 
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ABSTRACTS  From  tho  viewpoint  of  the  general  theory  of  solving  problems  on  which 
r.oiorn  programming  is  based,  the  process  of  problem  solution  is  a  sequence  or  a 
system  of  operations ,  but  the  state  of  the  object  of  transformation  and  tho  set  of 
operators  are  two  classes  of  problem  description.  Ibis  is  true  of  both  heuristic  and 
nonhour istic  programming.  Heuristic  and  nonheuristic  programming  differ  in  the 
conditions  under  which  the  programming  is  done.  However,  contrasting  heuristic  and 
nonheuristic  programs  and  attempting  to  present' the  former  as  programs  of  a  special 
kind,  qualitatively  different  from  the  latter,  is  inadmissable.  The  structure  of 
heuristic  programs  and  their  implementation  in  computers  demonstrates  their 
qualitative  similarity  to  all  other  programs.  Heuristic  programs  must  at  least 
provide  the  computer  with  the  possibility  of  conducting  experiments  with  objects  of 
the  external  environment.  In  heuristic  programming,  in  addition  to  using  objects  of 
transformation  and  a  set  of  operators,  it  is  also  necessary  to  introduce  a  subject  of 
activity,  problem  or  purpose.  In  so  doing,  if  in  the  works  of  Newell  and  others  vs 
understand  purpose  as  the  finite  area  of  the  labyrinth  and  means  as  the  required 
operator,  then  in  a  given  case  the  concepts  of  purpose  and  their  means  take  on 
another,  broader  meaning.  Utilisation  of  these  concepts  will  substantially  expand 

possibilities  for  heuristic  programing. 

•  %  •  .  *  .1  -- 
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197. 

BRAIN  MECHANISMS  AND  SPATIAL  ANALYSIS 


Ayrapet'yants,  E.  Sh.  AN  SSSR.  Ob"yahinennyy  nauchnyy  sovet  "Fiziologiya 
cheloveka  i  zhivocnykh."  Issledovaniye  apparatov  signalizatsil  mozga 
(Study  of  the  slgnalization  apparatus  of  the  brain).  Leningrad, 

Izd-vo  "Nauka,"  1967,  11-21.  AT7025928 

Roles  of  the  analyzer  systems  and  paired  functions  of  the  cerebral 
hemispheres  in  spatial  analysis  are  discussed.  A  hypothesis  is  advanced 
that  in  the  evolutionary  process  the  division  of  the  forebrain  and  its 
development  into  hemispheres  is  the  result  of  progressive  cephalization 
of  the  higher  nervous  mechanisms  related  to  the  broadening  of  the  range 
and  level  of  space  analysis.  The  multicomponent  mobile  structure  of  the 
complex  spatial  analysis  apparatus  is  based  on  integration  of  inter- 
analyzer  functions  and  symmetrically  paired  functions.  The  reliability 
of  this  system  is  developed  on  the  principle  of  substitution  of  physiologi¬ 
cal  functions  and  morphological  structures.  A  sharp  restriction  of 
afferent  channels  or  removal  of  a  considerable  part  of  the  brain  does 
not  produce  a  critical  deficit  of  information  or  irreversible  disorders 
of  integration.  The  principle  of  substitution  is  found  on  all  levels 
of  nervous  organization.  Optimally  the  system  of  substitution  is 
developed  at  the  cortical  level.  Thus,  brain  evolution  also  reflects 
the  evolution  of  the  substitution  principle  by  broadening  the  redundancy 
of  the  particular  mechanisms.  Neuron  dynamism  displays  itself  under  con¬ 
ditions  of  brain  damage  as  well  as  in  normal  activity  by  ensuring  the 
most  efficient  interconnection  of  analyzers  in  the  realization  of 
behavioral  acts  involving  spatial  relationships.  The  article  represents 
an  expansion  of  a  report  presented  by  the  author  at  the  XXIII  Inter¬ 
national  Congress  of  Physiological  Sciences  in  Tokyo  on  3  September 
1965.  UDC:  612 . 325.5; 153. 71+612. 325.4  [06] 
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AUTrfCTU  3eroznaya,  I.  Ya.;  Granovskaya,  H.  M. 

Cf.o :  non® 

THLii  Kenory  modol  br.sod  on  elements  similar  to  neurons 

SOl'*:CB:  Vsosoyu^nnya  konfcrentsiya  po  ncyrolcibornetike,  3d*  Rostov-on-Don,  196?. 
Probleny  noyrokibornotiki  (Problems  of  nouroeyberncties) ;  roforaty  dokladov 
konferontsii.  ?.octov-on-Dev,  Izd-vo  Rostov ckogo  univ,,  1967,  11-12 

TOPIC  TAGS:  neuron,  human  memory,  biologic  model 

ABSTRACT:  lb  a  simplest  such  memory  model,  using  logic  elements  with  and  without 
memory,  is  examined.  Selection  of  logic  elonents  depends  on  tho  typo  of  conversion 
of  impulse  information  by  individual  typos  of  visual  neurons — on,  off,  and  on-off. 

Open  and  closed  linear  series  circuits  of  these  elements  are  used  as  the  basic 
structure.  Binary  cyclical  11-digital  codes  are  used  for  input  information.  It  was 
demonstrated  that  such  a  nonory  nodol  permits  storing  differont  volumes  of  information 
under  different  conditions,  static  or  dynamic,  depending  on  the  elements,  with  or 
without  memory,  of  which  the  circuit  is  constructed.  '  Also  examined  are  methods  of 
decoding  input  codes  according  to  static  information  a  certain  time  after  cessation 
of  their  appearance  at  the  circuit  input. 


199, 

AUTHOR*  Bianki,  V.  L.;  Pjilonnikov,  R.  I.  ' 

CBS:  none 

TITL3:  The  principle  of  pairing  in  the  functioning  of  the  brain  and  automatic 
systems 

SOGriCZ:  Vsesoyuznaya  konforontsiya  po  neyrokibornetiko,  3d,  Rostov-on-Don,  1967. 
Problomy  noyrokibernetikl  (Problems  of  nqurocybernetlcs);  referaty  dokladov 
konferontsii.  Rostov-on-Don,  Isd-vo  Rostovskogo  univ.,  1967,  13 

TOPIC  TAGS:  brain,  automatic  control  system 

ASS!?. ACT:  The  significance  of  the  pairinS  function  of  the  large  hemisoheresof  the 
brain  for  normal  realization  of  spatial  analysis,  for  transfer  of  information  from  one 
side  of  the  brain  to  the  other,  and  for  sustaining  high  excitability  of  the  cortox 
etc.  has  been  established  in  numerous  physiological  investigations.  It  has  been 
demonstrated  that  surgical  separation  of  the  hemispheres  disrupts  an  animal's  ability 
to  differentiate  location,  geometric  form,  and  movement  of  stimuli.  On  the  basis  of 
experimental  data*  a  thesis  is  formulated  on  the  comparative  function  of  the  hemispheres 
in  the  proeess  of  spatial  analysis.  A  substantial  role  in  the  activity  of  thia 
comparator  Is  played  by  the  physiological  dominance  which  is  formed  in  the  hemisphere 
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opposite  the  location  of  the  stimulation  source,  an "1  which  conjointly  inhibits  the 
irsilnternl  hemisphere.  Analysis  of  engineering  systems  indie, ".tod  a  class  of 
automatic  cyster.s  constructed  according  to  the  pairing  principle.  Specific  assemblies 
of  those  systems  can  be  considered  as  analogs  of  nerve  cents rs.  iynthesis  of  crocs 
connections  between  then  was  accomplished  with  a  matrix.  Comparative  analysis  of 
automatic  systems  and  of  systems  with  connections  simulating  the  neural  nsch.inisn  o? 
rocit-rocal  interrelationships  was  carried  out.  The  advantage  of  a  system  with 
connections  was  demonstrated.  An  attempt  was  made  to  simulate  dominant 
ir.terhemisphero  interactions. 
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AUTHOR:  Biryukov,  B.  V. j  Gellcr,  Ye.  S. 

ORG :  None 

TITLE:  Modeling  and  ncurocybcrnetics 

SOURCE:  Priroda,  no.  4,  196?,  42-46  t 

TOPIC  TAGS:  scientific  research,  scientific  conference,  ncurocybcrnetics, 
neurophysiology,  brain,  mathematics,  information  theory,  game  theory,  mathematic 
model 

ABSTRACT:  Developments  in  the  field  of  neurocybernetics,  the  result  of  the  penetra¬ 
tion  of  cybernetics  into  the  research  on  higher  nervous  activity  and  neurophysiology, 
as  well  as  the  connection  with  mathematics,  information  theory,  game  theory,  logic, 
etc.,  are  described.  The  manner  in  which  modeling  is  used  as  the  basis  for  the  study 
is  discussed.  The  work  done  by  a  symposium  on  ncurocybernetics,  held  in  Dubno,  USSR, 
in  August  1966,  is  noted,  and  the  model  of  the  brain  developed  by  P.  K.  Anokhin  is 
detailed.  The  work  done  by  philosophers  B,  A.  Glinskiy  and  A.  Ya.  11 ' in  in  equating 
modeling  to  definite  stages  in  the  development  of  the  natural  sciences,  and  by  A.  M. 
Karpukhin  in  connection  with  the  mechanism  of  the  respiratory  system,  is  mentioned. 
The  variety  of  models  which  can  be  used  in  neurocybernctics  in  moving  along  the  path 
to  making  neurocybernetics  an  exact  science  is  detailed,  and  the  conclusion  is  drawn 
that  it  will  take  the  close  cooperation  of  physiologists,  mathematicians,  and 
engineers  to  arrive  at  rca'  success  in  probing  the  secrets  of  the  brain.  Orig.  art. 
has:  2  figures. 
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AUTHORS:  Blank,  A.  Eyabikin,  A,  I.;  Ryubokon' ,  V.  P. 
ORG i  none 


TITLE:  On  the  experimental  study  of  algorithms  **  behavior 

SOU  A  EE:  Ali  S53E.  Ilauclinyy  sovet  po  kompieksnoy  probiene  "Kibemctika" .  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Uauka",  19^7 »  266-272 


TOPIC  TAGS:  bionics,  cybernetics,  algorithm,  automation,  programmed  teaching, 
teaching  machine,  teaching  theory,  sequence,  learning  theory,  programmed  learning 


ABSTRACT:  A  model  of  the  behavior  of  a  subject  In  an  experiment  is  examined.  The 
algorithm  is  approximately  described  by  the  setaonce  of  all  measurements  of  the 

experiment:  . 

Kv  K i» .  •  .  Aif,|Kj>  ht ■  ■  ■  h |  .  -  •  |/\  n  K„:  ■  .  •  h„in,... . 

Measurement  does  hot  permit  one  point  to  be  excluded  from  the  initial  set.  Each 


of  the  measurements  ,  K2j_2>  •••>  ^nin  permits  exclusion  of  more  than  one  point 

from  the  set  containing  Xs.  Each  of  the  remaining  measurements  permits  not  more  than 
one  point  to  be  excluded.  A  numeric  example  is  given  for  illustration.  Experiments 
with  student-subjects  shewed  that  membership  of  a  student's  diagram  in  a  definite 
category  was  a  characteristic  of  his  preparedness  to  solve  a  given  problem.  Orig. 
art.  has:  3  formulas,  3  figures,  end  1  table. 
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AUTHOR:  Blazhkin,  K.  A. 

GRG:  none 

TITLE:  On  the  relationship  of  learning  processes  in  self-organizing  systems  with 
iterative  methods  of  solving  equations 

SOURCE:  AH  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problems  “Kibemetika".  onrosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967*  280-284 

TOPIC  TAOS:  bionics,  cybernetics,  biologic  model,  mathematic  model,  self  organizing 
System,  learning  mechanism,  learning  theory,  perceptron 

ABSTRACT:  The  various  points  of  view  of  the  problem  of  learning  are  surveyed  briefly, 
and  the* perceptron  model  of  F.  Rozenblatt  (see  Fig.  l)  is  examined  in  detail.  The 
learning  algorithm  comes  dov/n  to  reinforcing  (changing  the  weights  of)  all  neuron- 
aaaocia tors'"1  that  are  excited  when  a  given  situation  appears  at  the  input  in  the  case 
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of  an  incorrect  reaction.  I'rrncf  or.  .a  Moa  of  the  per  cop  iron  to  a  system  of  inequuli  tier, 
is  discussed,  fiie  described  node!  is  considered  sufficiently  efficient  whin  the 
existing  theories  are  borne  in  mind. 


Pig.  1 .  Perceptror 


Orig.  art.  has:  2  formulas  and  2  figures. 
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AUTKGt:  3orisov,  V.  I. 
ORG:  none 


TITLa:  The  problem  of  information  storage  methods 


SO'u'tCn:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike 
P* abler r.^vroknerne till  r.<-_  splr.r.ctic, 

konferentsii.  nostov-on-Don,  Izd-vo  Kostovskogo  ur.iv.. 


,  3d,  ftostov-on-Don, 
.  i  .  -fur-ty  eiokladov 

196?,  109 


196?. 


TOPIC  TAGS:  human  memory,  computer  memory,  memory  element,  biologic  model,  computer 
simulation  - 


ABSIr.ACi:  A  short  analysis  of  possible  methods  for  constructing  devices  which 
imitate  memory  was  given,  ihe  possibility  of  increasing  memory  capacity  by  multiple 
use  of  elements  and  questions  of  optimal  coding  and  reliability  wore  examined.  A 
rough  calculation  was  made  of  the  increase  in  memory  capacity  resulting  from  an 
increase  in  number  of  elements. 


195 


Chi!:  none 

*  I *'*^2  * * tuv»^*  ^  r  z. 
-ietcruinui  s-jqu.;.^- 

OC  l#hC  Z*  I  all  a  wV  tj.lt 

{Pro hie -x  of  ole-..:.. 


i;  -1  -t-w:.  of  prohibilistic  e  .u  uf.i«iusly 


TOPIC  V..36: 
machine 


eyet 


.•.uc.jjyy  sovet  po  jii.-. -t lehsn«y  *.-:*>  olone  "Kiberactika."  Voprooy  eioniki 

.»/  ^  ttUuik.  f  i  i  ^ J /  “t jll 

.tics,  bionic 


probability,  le-min^  thtoiy,  teaching  theory,  teaching 


AJG.iiAlf:  The  ability  of  ...tr.  to  .rodict  tae  ay.-t^rc-ice  oi  probabilistic  and  uniquely 
determine!  eve..ts  iw  stuliei.  -he  hypothesis  of  formation  in  the  central  nervous  system  of 
a  statistic  r:o*-el  cf  t— •  external  ut-ium  remitting  cxlrapolatio..  of  events  «ni  responses 
on  tht:  oasis  of  aCcx.’OA-iea  e.r.-.rie..ut.  is  used,  .niversity  students  "ere  given  the  problem 
of  choosing  between  two  .  ctiono  each  of  which  had  u  ..ctoroineu  independent  probability  of 
reinx'crcenent ,  In  the  c-icp.ri-ieuts  wits  r..st.ri.i0  probabilistic  programs, •  the  subjects 
could  deter; J.ne  uifferences  is  probabilities  of  reinforce;  *iit  with  accuracy  to  0.1.  This 
ability  as  fauna  to  depend  ..ot  an  the  probability  r-tio  but  rather  on  the  probability 
difference.  The  effect  of  toe  absence  cf  reinforce-e.-t  on  tire  probability  of  response  is 
also  examined.  Jtudieo  coofirt:ed  the  possibility  of  using  itodelr.  of  relative  certainty  and 
relative  probability  to  aescribe  la-ning.  Grig.  art.  has:  2  tables  an.  2  figures. 
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AUTHOR:  Budashevskiy,  V.  G. ;  Orlov,  V.  A. 

CRG:  none 

TITLE:  Development  of  an  algorithm  simulating  probability  learning 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetiko ,  3d,  Rostov-on-Don,  1957. 
Probleay  noyrokibornotiki  (Froblens  of  nourocybornetics ) ;  ref  era  ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Postovskogo  univ. ,  1967,  15~l5 

TOPIC  TASS:  algorithm,  na thematic  model,  learning  mechanism,  probability 

ABSTRACT:  Development  of  a  probability  learning  model  is  presented  based  on  analysis 
of  experimental  data.  Experimental  methods  for  probability  learning  and  a  plan  for 
construction  of  a  mathonptic  model  of  optimal  behavior  with  a  choice  of  two  actions 
vere  explained  earlier  (3udashevskiy  and  dlinitskiy,  195 5;  Budashevskiy,  1956).  That 
model  was  made  on  a  digital  electronic  computer,  and  its  behavior  corresponded  to 
experimental  data.  Construction  of  an  algorithm  of  behavior  with  a  choice  of  four 
actions  was  the  next  step  in  developing  tho  model.  The  algorithm  can  be  utilized 
with  simulation  of  "behavior  with  a  choice"  from  an  unlimited  number  of  actions.  A 
number  of  shortcomings  in  the  earlier  model  have  been  eliminated,  particularly  its 
inertness,  i.e.  its  inability  to  relearn  rapidly  with  change  in  the  probability 
"external  environment."  Agreement  between  the  quantitative  characteristics  of 
behavior  obtained  experimentally  and  in  the  model  is  discussed. 
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Caubirov,  A.  V. 


C-  .3 :  r.cr.o 

TlfLS:  alectrophysiological  invustigatior  and  simulation  of  "orientation"  and 
conditioned  reflex  mechanisms  for  self-rcgulatier.  of  the  functional  state  of  the 
brain 


SC*J?.C£:  Vsesoyuznaya  konferer.tsiya  po  ncyrokibernetike ,  3d,  Pos tov-on-ik>n ,  1S6?. 
rrobleny  ncyrokibemotiki  (rroblens  of  neurocybernetics ) ;  ref  era  ty  dokladov 
konferontsii.  Rostov . -on -Don ,  Izd-vo  r-ostovskogo  univ. ,  1967,  l6 

TOPIC  TAOS:  £33,  conditioned  reflex,  biologic  model,  brain,  self  regulation, 
parameter 

A35If:ACT:  This  investigation  vas  carriod  out  to  substantiate  one  of  tho  possible 
orinciples  of  coordination  in  the  nervous  system  —  tho  principle  of  "optimal 
interaction  of  nerve  centers,"  vhich  postulates  the  necessity  for  correcting 
influences  when  there  is  either  an  excess  or  an  insufficiency  of  input  afferenco 
C'enitsfciy,  1964).  It  vas  also  demonstrated  that  the  functional  state  of  the  central 
nervous  system  depends  on  the  statistical  structure  of  the  external  environment;  and, 
that  the  dynanics  of  the  conditioned  reflex  reactions  rofloct  changes  in  correlations 
(regularities)  and  redundancies  of  the  stimuli  systor.,  but  the  orientation  reactions 
are  proportional  to  tho  value  of  entropy  (or  of  useful  information).  Tho 
electroencechalographic  method  usc-d  ir.  tho  vork  had  automatic  photostimulation 
controlled  according  to  the  feedback  principle  under  pulse  and  sinusoidal  conditions 
(5undzen,  Xonltskiy,  1964,  1965.  1966)  and  had  brightness  modulated  directly  by  £33 
oscillations.  Simulation  of  th9  hierarchical  construction  of  this  complex  dynamic 
system  and  of  the  intercorrolation  of  its  parameters  in  the  process  of  self -regulation 
led  to  the  conclusion  that  a  nultiparamotric  system  of  external  feedback  is  necessary 
for  studying  the  controlling  mecnanisns  of  the  brain. 
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AUTHOR:  Eushara,  I.  V. 

ORG :  none 

TITLE:  Problems  of  heuristics  in  form  recognition 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problcme  "Kibcrnetika" . 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka”,  1967, 
272-276 

TOPIC  TAGS:  form  recognition,  artificial  intelligence  heuristics, 
computer  language,  information  processing 

ABSTRACT:  Current  trends  in  heuristics  are  outlined,  defining  this 

science  as  an  outgrowth  of  cybernetics  and  psychology  which  deals  with 
the  improvement  of  solutions  of  their  problems  and  seeks  eventually  to 
create  an  artificial  brain.  Among  the  approaches  to  the  artificial 
brain  problem  mentioned  are  an  heuristic  programming  theory  suggested 
by  Newell,  Show,  and  Simon  in  1957  and  1959,  and  a  theory  considering 
the  human  brain  to  be  a  system  of  information  processing  operators. 

Also  mentioned  briefly  are  motion  picture  studies  of  the  brain  activity 
of  chess  players,  reflected  by  the  motion  of  their  eyes  and  hands, 
conducted  at  the  Moscow  University  psychological  laboratories  and 
indicating  that  a  chess  player's  prognosis  is  a  kind  of  heuristic  device 
The  other  Soviet  heuristics  studies  reviewed  include  form  recognition 
programs  proposed  by  various  authors  in  order  to  translate  human 
heuristics  into  computer  language,  and  studies  of  Minskiy,  reviewed  in 
more  detail,  who  divides  heuristic^computer  programming  procedure  into 
search,  recognition,  instruction,  planning,  and  induction,  and  considers 
the  development  of  an  adequate  system  of  characteristics  of  a  plant  and 
effective  planning  to  be  most  essential  for  the  reduction  of  the  scope 
of  search  in  heuristic  programming.  He  believes  further  that  model- 
based  planning  is  a  productive  approach  to  the  reduction  of  searching 
procedures,  and  that  the  construction  of  a  computer  which  would  find 
for  itself  an  appropriate  planning  method  is  realizable. 
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AuT.lv.m:  Chr/chanlczo,  V.  V. ;  Boronikashvili ,  E.  1.'.;  Chumburdze ,  ...  A,;  i.'utsubldzo, 

M.  A.:  Mkashavidzo,  0.  N. 

CRG:  none 

TITLE:  Simulation  of  special  brain  functions  by  networks  of  formal  neurons  with 
many  inputs 

SOURCE:  Vsosoyuznaya  konferentsiya  po  neyr  okibcrneti’.ce ,  3d ,  Rostov-on-Dcn,  156?* 
Brobleny  neyrokibcrnatiki  (Problems  of  r.curocybcrnetics) ;  roferaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostcvskogo  univ.,  195?,  159 

TOPIC  TAGS:  brain,  nouron,  human  memory,  conditioned  reflex,  mathematic  node! 

ABSTRACT:  Examination  of  pyramidal  constricting  and  expanding  notvorks  of  formal 
neurons  indicated  that  a  mathematic  apparatus  of  analytic  logic  could  bo  used  for 
calculation  of  notvorks  of  arbitrary  complexity  (including  notvorks  with  feedback 
and  loading  connections).  It  was  demonstrated  that  such  networks  of  formal  neurons 
can  bo  used  to  simulate  the  conditioned  roflox  phenomenon  which  forms  tho  basis  of 
memory,  with  all  its  features  of  formation,  reinforcement,  extinction  and  restoration, 
by  adding  new  connections  and  by  regulating  thresholds  for  wearing  out  of  neurons. 

Oth c"  special  (somatic,  vegstativo,  and  emotional)  brain  functions  woro  also  simulated 
in  this  manner,  * 
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AUTHOR:  Chichvarina,  I,’.  A, 
CRG :  none 


TITL3:  Simulation  of  the  decision  making  process  in  environments  with  different  types 
of  limitations 

SC'j-.CB:  Vscsoyucnaya  konferentsiya  po  r.oyrokiberr.otike,  ^  Rostov-on-Don,  1967. 
Problcmy  nayrokiberr.otiki  (Problems  of  r.curccybcrr.ctics) ;  refer&ty  dokladov 
konferentsii.  .Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  l60-l6l 

TOPIC  TAGS:  information  theory,  decision  theory,  mathematic  model,  graphic  technique 


ABSTRACT:  The  author  proposes  methods  for  formal 
based  on  complex  investigation  of  different  lar.gu 
of  limitations  is  presented.  A  specific  inform  >t 
form  of  a  table,  where  a  strictly  defined  inform*, 
of  limitations.  A  specific  environment  esn  be  do 


.zatior.  of  information  situations 
.ges  of  description,  a  list  of  a  set 
.or.  situation  car.  be  described  in  the 
ion  problem  corresponds  to  each  set 
cribsd  oy  a  system,  of  graphs  of 
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c;  lng  fro-  one  ros»k.  . 
algorithms  ware  develop.: 


r—  inter  •iicr.  situations  dealing  with  doe  is  ion  naming 
h  rciuc-c-  l-r.i*.etic:.s  on  the  number  of  slopas  in  a  graph 
orr.2.1  description  of  tho  limitations  was  givon  and 

nrother  class  of  information  problems  solvable  by  nan  was 
also  formally  defined,  it  was  connected  with  the  fact  that  at  each  stage  of  solution 
active  search  for  missing  information  takes  place.  The  information  necessary  at  each 
stage  of  solution  was  determined  and  a  search  strategy  was  developed  including 
soecific  tactics  for  exclusion  of  unused  operators. 
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AG3HCR:  Chorayan,  0.  G.,  Gil’ man,  Ye.  Ye. 

EG:  none 

TITLE:  A  Model  of  the  Memory  Mechanism 

SOUdCb:  Vsesoyuznaya  konferenlsiya.  yw  noyrokibernctike ,  3d,  F-os tov-on-Don ,  1957. 
Problemy  noyrokibemetiki  (Problems  of  neurocybernotics);  ref  era  ty  dokladov 
konferentsii.  7-ostov-on-Don ,  Izd-vo  kostovskogo  univ.,  196?,  152 

TOPIC  TASS:  human  memory,  biologic  model,  learning  process,  neuron 

A3ST&ACT:  The  processes  of  fixing  and  reproducing  information  on  which  the  memory 
mechanism  is  based  were  investigated  empirically.  A  somewhat  modified  Hebb's 
procedure  (1962)  was  used  to  study  the  short  term  memory  mechanism.  The  subject  was 
asked  to  remember  and  ropeat  twenty-five  nine  digit  numbers,  in  which  each  fourth 
number  was  repeated.  The  data  demonstrated  that  tho  mechanism  of  short  torn  memory 
is  based  on  reducing  the  functioning  probability  of  excess  collateral?  for  a  givo.n 
realisation  of  neuron  activity  patterns  and  the  formation  of  a  specific  pattern  of 
neuron  network  activity.  A  proposed  model  of  the  memory  mechanism  explaining  the 
increase  in  importance  of  the  connections  in  tho  learning  process  leads  to  formation 
of  rigid  connections  between  the  number  of  operations  and  the  number  of  memory  colls. 
The  model  makes  it  possible  to  explain  the  relationship  of  the  volume  of  short  tom 
memory  to  the  length  of  the  remembered  sequence  and  to  calculate  the  volume  of  long 
term  memory.  Mechanisms  for  active  change  in  probability  weights  of  the  functioning 
of  intemeur on  connections  are  considered. 
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I-TLi:  Applies  -a on  of  har.uonie  analysis  to  investigation  of  the  brain  tinder  different 
functional  stator. 

SC3C:;:  Vsesoyusniya  kcnforontsiya  pa  r.  yro’~iv;'r.ct5ko ,  3d,  Rostov-on-Don,  196?. 
Problv-.-y  r.oyrokibornotiki  (Problems  of  r.«uro_yucrnotics ) ;  roforaty  do.<ladov 
konforentsii.  c.ostov-on-Don,  Izd-vo  Rostovs kogo  univ. ,  196?,  163 

TOPIC  TAGS:  harr.onic  analysis,  brain,  visual  simulation 

ABSTRACT:  It  vas  demonstrated  that  a  widely  used  automatic  control  systom,  the  method 
of  harmonic  analysis,  can  bo  applied  to  tho  study  of  individual  functional  systems  of 
living  organisms.  Application  of  this  method  to  investigations  of  tho  visual 
functional  formation  of  tho  human  brain  nado  it  possiblo  to  construct  tho  anplitudo- 
frcquoncy  characteristics  of  the  formation  and  to  doscribo  tho  qualitative  and 
quantitative  aspects  of  transitional  processes  corresponding  to  various  levels  of  the 
tonic  states  of  tho  brain.  Analysis  of  tho  anplitudo-froquoncy  characteristics  and 
the  transitional  processes  made  it  possiblo  to  dotoct  the  resonanco  proparties  of  tho 
system  and  to  provide  quantitative  evaluation  of  its  resonance  froquoncy,  constant 
time,  and  damping  coefficient.  Construction  of  amplitude-frequency  characteristics 
and  quantitative  evaluation  of  tho  abovo  parameters  enablod  forming  a  mathematic 
description  of  the  operation  of  tho  system.  limits  of  linoarity  of  tho  system  were 
dote  rained  to  find  the  region  in  which  the  harmonic  analysis  method  can  bt  corroctly 
applied. 
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ACTHCR:  Gasparyan,  Yu.  K.;  Gambaryan,  L.  S. 

ORG:  none 

TITLE:  Conditioned  reflex  probability  model 

SCCP.CE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetiko ,  3d,  Rostov-on-Don,  1967. 
Prcbleny  novrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
k-nferentsi  .  Rostov-on-Don,-  Isd-vo  Rostovskogo  univ.,  1967  ,  29 

TOPIC  TAGS:  conditioned  reflex,  biologic  model,  probability 

A3SIRACT:  This  model  has  three  advantages  over  existing  ones:  l)  its  work  depends  on 
a  specific  "known"  past,  since  information  received  earlier  is  "forgotten"  by  becoming 
unnecessary;  2)  its  characteristics  are  very  close  to  tho  real  reflex;  and,  3)  the 
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Lhe  reticular  fetation 
Les  thr.t  tho  lev.ic  of 

individual  nuclei  of  the  reticular  formation  rust  change  in  relation  U  p*=t 
oxwIomo.  The  model  allows,  with  semo  approximation,  explanations  o»  .c&s.r*.  o. 
the  anatomical  structure  of  tho  reticular  formation  and  hypotheses  on  t-.o  inworac.ior, 
of  the  cortex  and  the  reticular  formation.  Methods  for  realizing  the  model  a.  o  S..O„n 
ard  a  specific  model  is  described. 
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AUlHCft:  Gankin,  A.  A. 

CRG ;  none 

TITLE:  Distinguishing  E£G  signals  during  different  types  of  mental  work 

SOURCE:  Vsosoyuznaya  konforentsiya  po  noyrokibornotike,  3d,  Ros tov-on~Don ,  1 96?* 
Problemy  noyrokibernetiko  (Problems  of  neurocybernotics ) ;  referaty  dokladov 
konforentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  19t>7,  31-32 


TOPIC  TAGS;  man,  E3G,  signal  analysis,  learning  process 

ABSTRACT;  The  report  discusses  the  informativeness  of  fifteen  statistics  for  phase 
durations  and  their  connections  with  the  EEG  amplitude.  Multidimensional  KEG 
characteristics  wore  found  which  distinguish  reactions  even  along  a  single  channel 
with  tho  corresponding  decision  rule  during  two  types  of  mental  work,  irrespective  of 
background  and  induced  spontaneous  ESG  activity.  In  66  experiments  on  two  types  of 
mental  work  in  twenty-two  subjects,  35  experiments  on  ten  of  the  subjects  constituted 
the  learning  group.  The  decision  rule  was  based  on  tests  of  the  ratio  likelihood. 
Discrimination  In  the  learning  and  control  groups  is  approximately  the  same,  and  as  a 
whole  correct  discrimination  was  obtained  for  sixty  experiments  (91^.  These  results 
can  lead  to  understanding  the  structure  of  bioelectric  signals  and  to  deciphering  a 
code  of  gradual  olectrio  brain  phenomena. 
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TITLE:  Problems  and  outlook  To.  staiisuical  methods  in  neurocybernetics 

SOURCE :  VscsoyuEnaya  konforentsiya  po  ncyrokioorr.e like ,  3d,  Rostov-on-Don,  1947. 
Problemy  noyrokibernotiki  (Problems  of  nourecybernetics ) ;  refers ty  dokladov 
konferontsii.  Rostov-on-Don,  Izd-vo  Rostcvskogo  univ. ,  19o?,  39-31 

TOPIC  TAGS:  brain,  SEG,  oloctrocorticogram,  statistic  analysis,  automatic  control 
system,  neuron,  algorithm, mathematic  model,  cybernetics 

ABSTRACT:  Effective  statistical  approaches  to  deciphering  electrical  brain  phenor.c 
and  simulating  certain  aspects  of  the  integral  work  of  the  brain  are  explained. 
Statistical  regularities  of  ESG  time  structure  and  spatial  organisation  are  discuss 
and  the  discreteness  of  certain  E2G  statistics  is  proven.  Iho  problem  of  adequate 
evaluation  of  mutual  influences  of  the  constant  potential,  the  electrocorticograr., 
and  the  peak  activity  of  neurons  at  one  point  are  examined,  as  well  as  the  spatial 
relationships  of  these  processes  at  two  or  more  points.  A  concept  of  the  internal 
properties  of  bioelectric  processes  is  introduced.  Hie  value  of  research  for 
establishing  a  connection  between  the  features  of  electric  brain  phenomena  and 
manifestations  of  human  activity  is  assessed.  The  problem  of  transfer  of 
neurophysiological  data  into  statistical  models  and  theories  of  behavior  is  examine 
The  properties  of  sequential  statistical  algorithms  for,  integration  of 
multidimensional  and  nonstationary  input  situations  are  investigated;  these 
algorithms  aro  acceptable  mathematical  models  of  the  psychological  process  of 
decision  making.  Statistical  analysis  of  the  structure  of  electric  brain  processor- 
led  to  formulation  of  new  problems  for  the  time  series  theory.  It  is  assumed  that 
solution  of  these  problems  will  play  a  substantial  role  in  understanding  the 
regulating  mechanisms  of  the  central  nervous  system. 
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AUTHOR:  Glozer ,  V.  D, 

CSIG:  none 

TITLS:  Modal  of  a  conditioned  reflex  from  the  viewpoint  of  the  theory  of  form 
recognition 


SCURCd:  Vsesoyuznaya  konforentoiya  po  r.eyrokibernetiko,  3d,  Rostov-on-Don,  19^?. 
Rroblemy  ncyrokiberr.atiki  (Problems  of  r. our ocybernc tics)  ;  referaty  dokladov 
konferentsii.  Hostov-on-Don,  Izd-vo  Rcstcvskcgo  ur.iv.,  196?,  32-33 

TOPIC  TAGS:  biologic  model,  conditioned  reflex,  neuron,  form  recognition 

ABSTRACT:  The  basic  problem  is  examined  from  the  viewpoints  of  the  classic  theory  of 
higher  nervous  activity  and  the  theory  of  form  recognition  as  a  problem  of 
differentiation  (separation)  of  input  signals.  Nerve  machanisms  on  which  this 
soparation  is  based  are  considered.  Acceptance  of  the  hypothesis  that  nerve  processes 
rove  in  the  real  cerobral  space  leads  to  loss  of  generality  under  complex  stimuli, 
i.e.  a  model  of  conditioned  reflex  formation  based  on  concepts  of  irradiation, 
concentration,  and  induction  of  basic  nerve  pro'asses  is  justified  only  for  a  narrow 
range  of  simple  signals.  Generality  is  not  lost  if  the  movement  of  separated 
hyperplanes  is  examined  in  an  abstract  multidimensional  space  whose  points  correspond 
to  input  signals.  In  a  real  neuron  structure  this  movement  reflects  changes  in  the 
neuron  thresholds  whose  set  determines  the  code  value  of  &  signal.  Shifts  in  the 
neuron  thresholds  depend  on  memory  processes. 


£16. 


CYBERNETIC  MODEL  OF  ATTENTION 


Gol'dman,  Yu.  Turkmenskaya  iskra,  no.  120,  25  May  67,  p.  4,  col.  1, 

AN7016179 

A  "cybernetic  model  of  attention"  has  been  constructued  by  G. 
Cedevanishvili ,  Corresponding  member,  Georgian  Academy  of  Sciences,  and 
Engineer  G.  Eydel'man.  It  possesses  all  of  the  qualities  of  the 
orienting  reflex  in  that  it  reacts  to  light,  sound,  and  ether  stimuli. 
The  model  even  reproduces  the  "bursts"  of  electrical  rhythm  which  occur 
in  the  brains  of  man  a  td  animals  when  they  are  in  an  attentive  state. 
This  model  has  been  highly  praised  by  specialists  and  has  prospects 
for  analyses  of  cerebral  function  during  surgical  operations  under 
anesthesia  or  hypothermia.  It  also  serves  as  a  basis  for  the  creation 
of  cybernetic  systems  characterizing  various  qualities  of  higher 
organisms.  [CD] 


-  204  - 


217. 


i 


AUTHOR :  Golov  an' ,  E.  T. ;  Zaslavskiy,  S.  Ya.;  Ivanov -Mur omskiy ,  V.  A.;  Keytus,  V,  Yu.; 
Sta“inots,  V,  S. 

ORG :  nono 

TITLE:  The  structural  simulation  of  rational  behavior 

SOURCE;  Vsosoyuanaya  konferentsiya  po  neyrcVibornstiko,  3d,  Rostov-on-Don,  1967. 
Problem/  navrokibernatiki  (Problems  of  neurccyoerr.atics);  ref era ty  dukladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rost.ovskogo  univ.,  1967,  33-34 

TOPIC  TAGS:  biologic  model,  algorithm,  behavior  pattern 

ABSTRACT:  Interaction  between  the  oxternal  environment  and  a  model,  satisfying 
certain  criteria,  is  examined.  A  group  of  algorithms  describing  this  interaction  is 
determined  and  a  static  network  structure  of  the  modol  is  given,  the  choice  of  whose 
elements  depends  on  the  group  of  algorithms  utilised.  ho  requirement  for 
universality  and  completeness  of  the  system  of  elements 'Relative  to  the  group  of 
algorithms  is  important.  The  dynamic  structure  of  the  "input-state-output"  system  in 
successive  moments  of  time  determines  behavior,  Problems  of  localization,  continuity, 
and  independence  of  subsystems  describing  the  dynamic  structure  are  considered. 
Examples  of  model  behavior  are  presented. 
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AUTHOR:  Ignat'yav,  H.  B, ;  Kan,  G,  S.;  Pokrovskiy,  A.  M. 

CRG:  none 

TITIE:  Methods  of  structural  linguistics  as  heuristic  procedures  for  analyzing 
problems  of  th©  formation  of  movements  of  biological  systems 

SOURCE:  Vsosoyvznaya  kohforontsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibernetiki  (Problems  of  neurocybcrnetics);  roferaty  dokladov 
konferentsii.  Rostov-on-Ifen,  Izd-vo  Rostovskogo  univ,,  19o7,  53-54 

TOPIC  TAGS:  animal,  automatic  control  system,  neuron,  computational  linguistics, 
biologic  model,  sensory  motor  area,  computor  simulation 

ABSTRACT:  The  control  system  for  movements  of  the  claws  of  the  crayfish  was  examined 
to  establish  its  rules  of  operation  by  observing  its  functioning  as  a  biological 
system  for  the  control  of  movements.  In  developing  such  a  model  of  a  biological 
system  for  formation  of  movt.vcnts ,  it  is  possible  io  take  advantage  of  language  models 
developed  in  mathematic  linguistics.  Here  M.  Khomskiy’s  transformation  model  was 
used.  A  three  dimensional  system  consisting  of  "k"  rods  successively  joined  was 
investigated  wherein  the  object  of  control  was  to  place  the  end  of  a  rod  in  a 
prescribed  point  in  space.  Grammatical  rules  developed  from  the  structure  of  direct 
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components  c.in  be  used  to  construct  the  simplest  motor  acts,  and  more  complex 
movements  are  obtained  by  using  the  corresponding  transformations.  Results  of 
simulation  on  a  general  purpose  computer  are  presented.  The  volume  of  the  translator 
vas  evaluated  using  both  ALGOL  and  a  language  developed  during  the  programing  of 
movements.  It  vas  attempted  to  compare  the  structure  of  a  hypothetical  neural 
network  and  the  structure  of  a  general  pur peso  computer  program  for  the  solution  of 
such  problems.  The  results  of  the  investigation  can  be  used  to  analyzo  biological 
systems  fer  control  of  movements  and  to  synthesize  systems  for  the  programmed  control 
of  mechanical  robot  manipulators. 


219. 

NEUROPHYSIOLOGICAL  AND  BIOCYBERNETIC  ASPECTS  OF  MEMORY 

CRGi  non* 

I vanov— Murooskiy ,  K.  A.,  and  E.  T.  Golovan' .  AN  UkrSSR.  Modelirovaniye 
v  aedltslne  (Modeling  in  biology  and  medicine),  no.  2,  Kiev,  Naukova 
duaica,  1966,  13-18.  AT7009684 

On  the  basis  of  recent  literature,  the  following  premises  appear  valid 
for  modeling  of  memory .  First,  recording  and  reproduction  of  engrains  are 
largely  determined  by  stochastic  processes  in  the  brain.  Second, 
recording,  storage,  and  reproduction  of  engrains  are  related  to  the  formation 
of  statistical.  Information  models  jf  the  external  medium  arranged  in  a 
hierarchic  structure.  Third,  the  model  should  reflect  the  structural 
network  of  the  nervous  system  consisting  of  ganglia  and  pathways.  The 
process  of  forgetting  should  not  be  considered  a  passive  process,  a 
breaking  of  the  circuit,  but  as  a  process  of  active  inhibition.  Thus, 
a  model  simulating  the  memory  should  reflect  two  phases,  excitation  and 
the  stationary  proceaa  in  which  association  is  preserved  in  an  inhibited 
state.  A  model  based  on  transmission  of  excitation  from  ganglion  to 
ganglion  by  discrete  and  indiscrete  signals  Is  described.  [06) 
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AUTHCE:  Kasatkin,  A.  K. 
OKG :  none 


TITUS:  Model  of  purposeful  behavior 

S0UHC2:  Vsesoyuznaya  konferentsiya  po  neyrokibemotike,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  neuroeyfcernetics);  refers ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  60-6l 

TGrIC  TAGS:  biologic  model,  behavior  pattern,  automaton,  information  processing, 
algorithm 

AlSL.ACf :  Tno  proposed  model  is  part  of  a  program  for  simulating  the  purposeful 
behavior  of  living  organisms;  it  simulates  information  processing  which  organizes 
activity  directed  toward  survival  and  is  intended  for  investigation  of  that  activity. 
Tno  model  is  a  network  of  elements  resembling  neurons  with  semantic  organization 
0 '-automaton) .  Tno  report  describes  the  simulated  information  processing,  gives  an 
algorithm  for  transmission  of  stimuli  in  the  network,  explains  principles  of  self- 
learning  and  solf-orgnaization  in  the  model,  and  presents  results  of  an  experiment 
simulating  the  formation  of  concepts. 


221. 

AN  HEURISTIC  MODEL  OF  SOME  INFORMATION  PROCESSING  PROCESSES  OF  THE 
BRAIN 


Kasatkin,  A.  M. ,  and  L.  M.  Kasatkina.  AN  UkrSSR.  Modellrovaniye  v 
biologii  1  meditsine  (Modeling  in  biology  and  medicine),  no.  2.  Kiev, 
Naukova  dumka,  1966,  62-71.  AT7009687 

The  authors  present  an  heuristic  model  of  some  information  processing 
functions  of  the  brain  based  on  N.  M.  Amosov's  hypotheses.  The  pro¬ 
posed  system  operates  in  a  medium  (locality)  consisting  of  cells  or 
squares  each  of  which  can  be  empty  or  can  contain  an  object  of  the 
external  medium  (see  Fig.  1),  where  1,  2 . ,  n  are  different  objects 
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of  the  medium  and  X  is  a  reference  point.  Movement  is  accomplished 
by  taking  steps  leading  the  system  from  one  square  to  the  next.  The 
purpose  is  to  reach  a  certain  square  in  the  medium.  The  system 
finding  itself  in  one  of  the  squares  "sees"  the  squares  directly 
around  it  and  reacts  to  the  objects  within  the  squares  by  taking  the 
proper  step.  Objects  of  the  medium  squares  are  divided  into  two 
categories,  dangerous  and  useful;  the  system  avoids  the  dangerous 
objects  and  aims  for  the  useful  ones.  The  system  structure  consists 
of  models  organized  on  several  levels  to  approximate  lower  and  higher 
brain  activity.  Each  model  corresponds  to  a  certain  code.  When  input 
information  is  separated  into  codes,  the  corresponding  models  are 
excited.  Duration  of  excitation  depends  on  the  structural  level  of  the 
model.  Associative  connections  exist  between  models  of  each  level. 
Structures  of  the  emotional,  logical,  and  motor  spheres  are  organized 
in  a  similar  manner.  Due  to  the  presence  of  circuits  between  the 
spheres  and  between  the  various  models,  at  each  moment  of  time  simul¬ 
taneous  excitation  of  a  number  of  models  takes  Diace.  which  is 
related  in  some  way  to  input  information.  An  amplification-braking 
(inhibiting)  system  (SUT)  separates  the  most  Important  Information  and 
amplifies  the  excitation  of  the  corresponding  models  (see  Fig.  2).  At 
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each  moment  the  excitation  levels  of  the  models  are  compar  d 
and  the  model  with  the  highest  excitation  is  connected  to  the 
SUT  system  for  amplification  with  intensity  dependent  on  the  emotional 
sober e-  the  other  models  are  inhibited  by  braking.  The  sequence 

of  information  processing  steps  is  considered  in  detail.  At  tne  pre¬ 
sent  time  a  simplified  variant  of  the  information  processing  syst  a 
is  being  modeled  on  an  EV>i  M-20  computer.  Preliminary  results  are 
reported  to  be  satisfactory. 
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THIS:  Experimental  investigation  of  a  model  of  motor  behavior 

SOURCE:  Vsesoyuznaya  konf crentsiya  po  r.eyrokibernetike ,  3d,  Rostov-on-Don,  196?. 
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computer,  sensory  motor  area 

ABSTRACT:  A  method  of  simulating  information  processes  of  the  cerebral  cortex  with 
K-automatons  which  are  systems  of  interdependent  elements  resembling  nouror.s  is 
briefly  described,  and  a  concept  about  incomplete  and  complete  ^-automatons  is 
introduced.  An  incomplete  T.'-au  torsi  ton  simulating  information  processing  connected 
with  formation  of  molor  behavior  was  realised  in  the  form  of  a  complex  of  digital 
computer  programs.  A  method  for  construction  of  a  preliminary  plan  of  behavior  in 


static  environments  of  a  specific  class  using  the  K-automaton  ic  explained;  the  pier 
is  directed  toward  attainment  of  &  specified  aim  and  involves  a  choice  of  a  hierarchy 
of  intermediate  aims  and  the  formation  of  special  tracking  systems.  A  complete 
K-automaton  which  is  part  of  the  proposed  system  is  used  to  realize  the  plan.  The 
behavior  of  this  automaton  is  expressed  by  its  shifts  in  a  given  environment,  and  this 
behavior  is  compared  with  the  results  of  a  psychological  experiment. 
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TITLE;  Toward  creation  of  heuristic  programming  methods  for  scheduling 
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ABSTRACT:  A  type  of  information  problem  solvable  by  man  called  a  "combinatorial- 
dynamic"  problem  was  selected  for  investigation.  Iho  problem  is  to  find  a  set  of 
time  sequences  of  applications  of  the  sum  of  operators  for  a  series  of  objects,  which 
converts  a  set  of  initial  objects  into  series  of  finite  objects  so  that  criteria 
whose  parameter  is  time  will  be  satisfied.  Three  conditions  must  bo  jointly  fulfilled 
in  order  to  apply  the  operator  to  an  arbitrary  object  at  a  given  moment  of  time: 
l)  presence  of  a  corresponding  operation  among  the  set  of  operations  which  the 
operator  can  accomplish;  2}  availability  of  the  operator  at  a  given  moment  of  time? 
end,  3)  availability  of  the  object.  Tho  investigation  showed  that  the  "combinatorial- 
dynamic"  problem  is  the  essence  of  large  problems  in  different  areas  of  human 
activity  involved  in  the  theory  of  operations  research  into  problems  of  scheduling. 

The  structure  of  the  "combinatorial-dynamic"  problem  was  obtained  by  algorithmic 
analysis  of  the  work  of  the  brain,  and  various  heuristic  rules  and  tactics  were 
investigated.  Fundamental  principles  for  constructing  a  system  of  classification  for 
problems  of  this  type  are  examined. 
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PHYSICOCHEMICAL  SIMULATION  OF  INFORMATION  AND  THINK I W,  PROCESSES. 

PART  3.  SYSTEMI C  PROCESSES  AND  TYPES  OF  THEIR  REPRESENTATION 

ORGt  Moscow  State  University  in*  M.V.  Lomonoeov,  Department 
of  Chemistry  (Moskovskiy  gosnderstvenyy  univereitmt, 
Khimicheskiy  fakul'tet) 

Kobozev,  N.  I.  Zhurnal  lizicheskoy  khimii,  v.  41,  no.  7,  1967, 

1723-1730.  7024778 

The  paper  presents  orgu’nents  in  support  of  the  application  of  thermo¬ 
dynamics  to  tne  process  of  thinking  on  the  systemic  level.  It  is 
shown  that  a  general  method  of  reducing  the  role  of  molecular  entropy  In 
the  functions  of  an  organ,  organism  or  mechanism  consists  in  increasing 
the  degree  of  macroscopic ity  y.,  of  its  acting  elements,  as  a  result  of 
which  the  macroscopic  entropy  Su  begins, to  displace  the  molecular  entropy 
sm:S^vpt  -  ymSm  4-  (l-Yf,)Sm.  The  relation  -  1  and  SfiV8t  •  Sf,  -  D  is 
unattainable,  and  therefore  the  brain  as  a  pnysicochemlcal  system  cannot 
be  devoid  of  entropy,  whether  of  molecular  of  systemic  level.  The 
chinking  (logical)  production  of  the  physicochemical  operations  of  the 
brain  constitutes  production  which  can  be  coded  exactly,  transmitted 
along  a  communication  channel,  and  very  adequately  received  at  a  re¬ 
ceiving  point.  Such  production  is  completely  devoid  nf  entropy,  both 
Informational  and  physical,  whereas  the  physicochemical  apparatus  of 
the  brain  which  originates  it  has  a  physical  entropy  of  molecular  and 
systemic  level  (the  next  paper  will  deal  with  the  solution  of  this 
"thermodynamic  paradox  of  thinking").  It  is  shown  that  since  the  set 
of  physicochemical  operations  of  the  brain  and  the  set  of  elements  of 
Che  logical  production  generated  by  it  are  both  finite  and  countable, 
an  equivalence  can  always  arise  between  the  set  of  logical  production  and 
and  some  subset  of  physicochemical  operations  of  the  brain.  This 
limiting  condition  is  sufficient  for  the  application  of  the  thermo¬ 
dynamically  statistical  method  of  analysis  to  the  thinking  process  not 
•only  on  the  molecular  but  also  on  the  systemic  level .  [27] 
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k 

ABSTRACT:  The  high  reliability  of  the  human  brain  is  explored  on  the  basis  of  the 
probabilistic-statistical  hypothesis.  This  hypothesis  gives  a  possible  explanation 
for  the  mechanism  of  the  compensation  for  functions  by  duplicate  nerve  cell  elements, 
for  "random"  pulses  of  neurons,  and  for  the  capacity  of  nerve  centers  to  function 
despite  partial  destruction.  The  brain’s  reliability  is  discussed  in  terms  of  the 
tenacity  coefficient  defined  as  the  ratio  of  the  various  states  in  which  the  system 
functions  to  the  total  number  of  possible  states..  Thus,  with  n  elements  there  are 

2n  possible  states,  some  of  which  are  functional.  Clinical  observations  have  revealed 
that  human  senses  continue  to  function  up  to  the  jibint  where  JO — 40#  of  the  nerve  BASS 
la  destroyed  and  then  rapidly  cease  to  function.  This  phenomenon  is  explained  not  by 
the  duplication  of  elements  in  the  brain  but  by  stochastic  coupling  of  the  elements, 
as  was  verified  by  experiments  which  confirmed  a  priori  predictions  of  loss  of  vision 
after  partial  destruction  of  the  image.  In  lower  animals  end  in  the  lower  nerve 
functions  (involving  the  spinal  oord)  of  man,  fixed  function  nets  do  exist,  but 
evolutionary  processes  have  forced  the  brain  to  adopt  the  more  flexible  and  reliable 
stochastic  coupling.  Further  work  on  nerve  aggregates  should  involve  studies  on 
autocorrelation  functions  and  metabolic  activity.  Orig.  art.  hast  J  figures. 
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TITL£s  Simulation  of  extrapolation  reactions  of  animal  behavior  in  connection  with 
differentiation  of  a  complex  signal 

SOURCE:  Vsesoyuznaya  konferentsiya  po  nayrokibernetiko ,  3d,  Rostov-on-Don,  196?. 
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ABSTRACT:  A  stochastic  learning  model  which  takes  an  extrapolation  reaction  into 
account  has  boon  previously  presented.  Ethological  characteristics  of  individual 
species  of  animals  were  established  by  numerical  values  of  the  parameters.  The  model 
describes  tho  behavior  of  animals  in  the  first  stage  of  learning  (the  first  ten  to 
thirty  trials),  b\it  in  the  next  stago  the  animal  can  lerrn  to  solve  a  problem  better 
than  the  model.  This  is  explainod  by  an  emerging  capacity  to  differentiate  the 
signals.  Thus  (P^J.  =  P.^)  coincide  only  in  tho  initial  moment  of  both  blocks,  but 
separation  takes  place  in  proportion  to  differentiation  of  signal  A.  Special 
experiments  for  study  of  the  quantitative  expression  of  the  capacity  for 
differentiation  of  signals  by  animals  demonstrated  that  any  complex  signal  consists 
of  interdependent  subsignals,  each  of  which  has  a  common  part  C  with  an  adjacent 
subsignal.  Subsignals  A  and  3  have  a  common  pert  C,  so  that  A  «=  Aj  +  C, 

B  e  Bj  +  C(C  c  AAB).  Experiments  demonstrated  that  if  C  is  not  very  large,  i.  e.  if 
A  and  B  are  not  very  close,  then  it  is  possible  to  arrange  matters  so  that  P(alphr./A) 
is  equal  to  P(beta/B).  With  the  gradual  convergence  of  A  and  B,  i,  c.  with  increase 
of  C,  tho  critical  value  C  ®  Ccr  approaches  after  which  the  probability  P(alpha/A) 
ami  P(beta/B)  sharply  decreases.  It  la  necessary  to  establish  the  dynamics  of  the 
origin  of  temporary  connections.  The  asymptotic  behavior  of  the  process  is  of 
particular  Interest. 
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ii:  AE  S55n.  Kauchnyy  so  vet  po  konpleksnoy 
(Problems  of  bionics)  T'oscor,  Izd-vo  ”I«, 


and  bionic  methods  for  constructing 


orobleme  "rlibemetika".  Voprosy 
oka",  1?67,  21 3-2 IB 


.  * .  ia53:  bionics,  computer  memory ,  memory  tine,  human  physiology,  huz-an  sense, 

•.  -r.ctico,  conp-ter  storage,  biocyberr.etics,  brain  tissue 

:  3T3A  JT:  A  comparative  analysis  of  human  memory  and  a  computer  storage  is  made.  The 
anctioning  of  human  memory  is  analyzed,  and  the  direction  of  research  is  indicated 

*  or  producing  computer  memories  operating  on  the  sane  principle  as  human  memory*  In 

21 

.mpari son  with  a  computer  storage,  our  memory  is  far  larger  (up  to  10  bits),  has  a 

-her  storage  density  (up  to  102^  bits/cn^  in  the  cell's  nucleus),  uses  considerably 

—15 

r.i»  energy  but  has  approxicately  the  sane  access  time  of  10  sec/bit.  The  method 
f  entering  information  differs  considerably.  The  brain  has  two  distinct  types  of 
m.-mory:  operative  or  short-tern  memory ,  and  a  long-tern  memory .  The  operative  nenory 
ffective  for  up  to  10  nin)  results  from  the  recirculation  of  the  data  pulse  throu^i 
nerve  network.  This  recirculation  leads  to  structural  changes  in  the  brain  which 
iduce  the  long- tern  nenory.  These  structural  changes  nay  involve  growth  of  proto- 
ajmic  nerve  branches,  morphological  changes  in  the  synapses,  or,  even  nore  probably, 
locular  changes  in  the  RXA  and  in  the  proteins  of  the  nerve  cells.  Future  studies, 
j.  which  mathematical  nodels  and  electronic  circuits  nay  prove  useful,  should  proceed 

*  four  levels:  l)  the  structural  level  which  will  involve  large  functional  units; 
the  network  level  at  which  studies  of  the  intemeuron  connections  would  be  con- 
ted;  3)  the  cell  level  for  studies  of  neuron  activity  and  changes  of  state;  4)  the 

. lerular  level  for  defining  the  role  of  REA.  Orig.  art.  has:  1  figure  and  2  tables. 
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£G'.::C£:  Varsoyuanr.yu  kenfrvcr.tsiya  fo  noyrckl'acrr.otiko,  3d,  Rostov-on-Don,  195?. 
Problem;.'  r.eyrckibc.'r.etiki  ( Problems  of  neurccyfecrr.ctics);  roferaty  dokladov 
konforer.tsii.  Rostov-or.-Lor.,  Ird-vo  Restovskogo  ur.iv.,  19o7.  ?6 

TOPIC  TATS:  nouron,  human  memory 

AST ACT:  It  is  wall  known  thit  tr.:  memory  trace  (the  ©ngran)  changes  its  formation 
f-o-  £  labile ,  slightly  disrupted  form  (short  torn  senary )  into  ar.  extraordinarily 
stable  for-  (lor.-  torn  memory).  Yet  the  content  of  the  memory  trace  does  not  change 
in  this  croc  ass  of  consolidation.  It  is  very  probable  that  storage  of  tr.e  engran  at 
various  st-ros  of  its  for. -a tier  is  linked  with  the  activity  of  the  sar.o  neuron 
svst-.s,  in  spite  of  differences  in  the  mechanisms  of  short  tern  and  xor.g  tern  memory. 
Trio  dynamic  nrocerses  of  the  typo  of  reverberatory  activity,  which  take  place  in  a 
specific  nultir.euror.  system  and  form  the  basis  of  the  memory  trace  a  *  the  stage  of 
short  rcrory.  lejd  to  fo-.Uor.  or  .  otruotorolly  rotoforood  oa.ii'ooron  «y.ton- 

engraa  with  a  speed  prc*>rtional  to  the  importance  of  the  information.  However,  this 
speed  is  apparently  determined  not  only  by  the  speed  of  the  process  of  consolidation 
itself  but  also  by  the  ordinate  of  the  starting  point  of  this  process  (Cherkin,  19b6). 
The  basic  role  in  realinir.--  the  process  of  consolidation  is  pl*yed  by  the 
relationship  between  tho  function  and  the  genetic  apparatus  in  a  given  system  of 
neurons  (Keyerson,  15o3;  heyerson  and  Kruglikov,  19bo). 
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ABSTRACT:  Development  of  the  theory  and  practice  of  heuristic  programming  depends  to 
a  considerable  extent  on  The  stucy  of  suca  funcamentax  problems  as  tho  structural 
plan  of  the  process  of  cognition  (thought)  and  its  connection  with  the  structural 
clan  o'  heuristic  programming.  A  structural  plan  of  heuristic  programing  is 
established  cm.  tho  basis  of  a  structural  plan  of  the  process  of  cognition.  Heuristic 
programming  methods  are  discussed,  certain  heuristic  programs  of  behavior  are 
analysed,  and  fu.idsmer.tal  problems  in  tho  theory  and  practice  of  heuristic 
programming  are  formulated. 
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MODELING  VOLUNTARY  BEHAVIOR  IN  A  SIMPLE  ENVIRONMENT 
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Kuz'menko,  V.  A.  Soveshchaniye  po  problemam  vysshey  nervnoy  deyatel'— 
nosti,  21*t,  1966.  Tezisy  i  referaty  dokladov.  Moscow,  Izd-vo  "Nauka," 
1966.  166.  AT 70 24086 


Adaptive  activity  of  animals  is  based  on  their  ability  to  model  the 
external  environment.  Thus,  any  behavioral  act  is  realized  as  a  result 
of  Model  regulation;  that  is,  it  is  reduced  to  eliminating  any  disagree¬ 
ment  between  the  external  environment  and  its  internal  model  both  in  the 
efferent  and  afferr  t  systems.  On  the  basis  of  these  principles,  a  simple 
automatic  model  is  proposed  in  the  form  of  a  Y-shaped  labyrinth  with 
four  units:  an  afferent  unit,  an  efferent  unit,  a  motivation  unit,  and 
a  memory  mit.  The  afferent  unit  is  designed  to  construct  an  adequate 
model  of  the  external  environment  during  perception.  The  efferent  unit 
la  designed  to  "adjust"  the  nodel  to  the  environment  by  elminating 
disagreement  between  the  model  and  the  environment.  Vital  constants  are 
concentrated  in  the  motivation  unit,  and  information  storage  and 
retrieval  take  place  in  the  memory  unit.  Afferent  synthesis  in  the  model 
ends  with  the  formation  of  a  future  model  corresponding  to  present 
motivation,  memory,  and  the  environment.  Choice  of  action  is  made 
following  agreement  with  preceding  external  factors,  and  consists  of 
transferring  the  operative  processes  of  the  expected  external  factor  to 
the  model.  A  subsequent  comparison  of  the  environment  and  model, 
depending  on  the  adequacy  of  the  latter,  proceeds  as  "recognition"  or 
"orientation  activity."  The  model  adjusts  to  the  environment  ("learns”) 
•fear  several  contacts,  and  the  degree  of  learning  increases  with 
transition  from  orientation  activity  to  stc-eotype  activity.  As  a 
result,  the  model  not  only  maintains  its  vital  constants,  but  gradually 
reduces  ths  period  of  disagreement  between  itself  and  external  environ- 
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TITLE:  A  possible  mechanism  for  forming  short  term  and  long  term  memory  traces 

SOURCE:  Vsesoyvianoya  konforentsiya  po  neyrokibcrr.etika ,  31.  Rostov-on-Don ,  1967. 

Pr>  v'1ony  neyrokibernetiki  (Problems  of  neurocyb  emetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostova kogo  unlv.,  1967,  62-63 

TOPIC  TAGS  s  neuron ,  human  memory 

ABSTRACT:  Theoretical  mechanisms  for  formation  of  memory  traces  on  various  levels  are 
examined  based  on  certain  cytologic  and  biochemical  investigations  encompassing  both 
intracellular  and  extracellular  changes  in  nerve  tissue,  and  also  based  on  comparing 
times  for  the  course  of  biochemical  (molecular)  processes  In  the  neuron. 
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TITLS:  Heuristic  programming  applying  the  principle  of  porceptron  operation 

SOURCE:  Hezhvuzovskaya  nauchnaya  konferentsiya  po  neyrokibernetike ,  2d,  Rostov-on-Don, 
19o5.  Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  materialy 
konferentsii,  v.  2,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1966,  235-236  . 

TOPIC  TAGS:  intelligent  programming  system,  algorithm,  random  process,  form 
recognition 

A3STRACT:  A  heuristic  algorithm  of  random  search,  which  utilizes  the  basic  principle 
of  porceptron  operation,  is  suggested  for  solving  problems  in  imago  recognition  where 
the  number  of  characteristics  must  be  minimized.  Given  an  initial  system  of 
characteristics  X  (Xj  . on  which  a  sample  space  Rn  is  constructed,  the  most 
informative  subsoaee  must  be  designated,  based  on  m  characteristics  selected  from  the 
initial  system  (m  is  fixed,  and  less  than  n).  The  presently  proposed  method  consists 
of  random  search  of  the  most  informative  subspace  with  "incentive"  and  "penalty"  of 
the  individual  characteristics  from  X^  ,,,,Xn.  At  the  start  of  the  aearch  the 
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•election  probability  ?j  •••*pn  for  °*ch  of  the  characteristics  ^....X n  is  assigned, 
*nd  if  there  is  no  information  on  the  pr  jferableness  of  soleotir.2  a  given 
characteristic,  tho  probabilities  are  assumed  to  be  P  =  l/n.  'ibis  "incentive”  and 
"penalty"  of  the  characteristics  X, leads  to  changes  in  the  probabilities 
P  ,,p  of  selecting  characteristics  for  the  following  stage  of  tho  search,  depending 
on  results  of  preceding  stages.  3h  cases  where  conrlete  sorting  of  subsp-ces  was 
carried  out,  it  was  shown  that  tho  proposed  algorithm  selected  optimal  subspaces. 

The  algorithm  of  random  search  with  adaptation  gave  hotter  results  in  recognition 
problems  than  tho  method  of  directed  sorting.  Detailed  description  of  this  algorithm, 
its  experimental  verification,  and  comparison  with  known  r.sthoda  of  directed  sorting 
ray  be  found  in  the  author's  previous  articles  cited  among  the  references. 
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GSCt  none 

TITL2:  One  type  of  rational  behavior  formation 

SOURCE:  AS  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problerae  "Kibemetika".  Voprosy 
bioniki  (ft-oblems  of  bionics)  Xoacow,  Itd-vo  "Waulea",  1967.  298-299 

TOPIC  TAGS:  learning  process,  behavior  pattern,  human  memory,  psychic  stimulation, 
sleep 

A3S1P-ACT:  Despite  the  title  the  article  concerns  two  types  of  rational  behavior 
formation.  The  first  type  is  characterised  by  the  formation  of  a  universal  method 
for  solving  problems  of  a  certain  class.  The  solving  of  separate  problems  is 
accomplished  as  they  appear  from  the  environment.  The  conditions  for  each  concrete 
problem  are  not  fixed  In  the  memory  of  the  system  until  tho  problem  presents  itself. 
Thus,  most  of  the  problems  and  their  solutions  do  not  actually  exist  in  the  system. 

In  the  second  type,  formation  of  rational  behavior  is  singled  out  in  relation  to  a 
class  of  problems  when  the  universal  method  does  not  apply.  In  this  case  each  problem 
and  the  specific  method  of  its  solution  must  be  entered  into  the  system  memory.  Oie 
possible  realisation  of  the  second  type  of  rational  behavior  formation  is  examined. 

It  can  be  hypothesised  that  dreaming  is  s  special  process  of  self  learning  for  sose 
biological  systems.  An  animal  in  the  process  of  dreaming  and  coming  into  contact  with 
a  modified  image  of  the  surrounding  world  works  out  special  types  of  behavior 
necessary  for  overcoming  problems  which  arise,  especially  for  situations  endangering 
one's  Ilfs.  Having  worked  out  a  rational  behavior  pattern  for  a  given  situation 
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during  dreaming,  the  animal  can  significantly  increase  the  probability  of  his  survival 
if  he  should  actually  face  a  similar  situation.  A  simple  diagram  of  a  system  that 
dreams  can  be  constructed.  let  A  represent  the  system  that  learns.  Ihe  learning 
process  procoeds  under  two  types  of  operating  conditions!  active  learning  (inter¬ 
action  with  the  real  environment)  and  learning  by  moans  of  dreaming  System  A  consists 
of  units  3  and  C.  Unit  3  is  for  forming  solutions  to  problems  and  unit  C  is  for 
modifying  and  extrapolating  problems.  Unit  T,  which  is  an  external  element  in 
relation  to  system  A,  is  introduced  to  represent  a  "trainer"  or  "environment." 

Unit  T  presents  the  problems  (Pj ,  Pg,  Po)  to  system  A  and  by  means  of  interaction 
with  system  A,  the  latter  learns  i  the  means  of  solving  the  problem  by  interaction  is 

formed  in  unit  B.  At  the  same  time  memory  of  problems  P. ,  Pg  and  fo  is  stored  in 

unit  C,  Under  the  second  type  of  operating*  conditions  the  external‘7,,trainer"  element 

T  is  switched  off  and  in  its  place  unit  C  of  modification  and  extrapolation  starts  to 
operate.  Unit  C  makes  contacts  with  the  inputs  and  outputs  of  unit  3  which  formerly 
were  in  contact  with  unit  T.  On  the  basis  of  Fj,  F^  and  pj  stored  in  the  memory,  an 
extrapolations!  sequence  of  problems  P^,  P .  and  is  formed.  The  results  of  such 
internal  learning  or  self  learning  by  means  of  dreaming  are  developed  by  the  system 
for  solving  problems  P^,  F,  and  Pg  which  have  never  been  presented  by  the  external 
environment.  Possibly,  some  cycles  of  dreaming  in  which  the  behavior  formed  is  • 
important  for  a  given  species  are  transmitted  by  heredity  in  the  form  of  a  unique 
movie  film  which  gives  the  general  plan  of  a  situation  rather  than  concrete  details. 
The  author  suggests  that  the  described  mechanism  historically  preceded  the  appearance 
of  psychic  phenomena.  The  latter  appears  to  be  the  result  of  the  Inputs  and  output* 
of  the  "imitator -mod if  icator "  coming  into  direct  oontact  with  the  receptor*  of  an 
animal  or  man,  and  thereby  the  proce**  of  dreaming  proceeds  synchronously  with  the 
perception  prootss. 
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TITLE:  fti  tho  methodology  of  physiological  investigation  of  thought  processes 

SOURCE s  Sovcshchaniyo  po  problemam  vysshey  norvnoy  doyatel'nosti,  21st,  ,966. 

Tezisy  i  referaty  dokladov.  Moscow,  Izd-vo  "Nauka",  1966,  1?9 

TOPIC  TAGS:  thought  process,  conditioned  reflex,  biologic  model 

ABSTRACT:  Physiological  investigations  of  thought  processes  as  expressed  by  speech 
aro  marked  by  a  number  of  methodological  difficulties.  These  difficulties  stem  from 
tho  many  maanings  of  a  single  word,  dopondenco  of  word  meaning  on  context,  and 
individual  differences  of  semantics  and  vocabulary  in  formulating  ideas.  With  the 
generally  accepted  methods  (associative  experiment,  speoeh-motor)  of  Investigation, 
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/•.  r.urc  ;  .'OM.ci  vc  ratao-i  is  ih*  t  of  cor.  Hilo..'  ! 
refit x  fori;..:  .or.  of  c<  ..oept:;",  but  it?  use  is  prirarily  limited  to 

c^;;j.'.tary  .-.bstractior.r  ar.J  doit  not  consider  their  qualitative  dif  'trcncoa , 
the  analysis  of  more  complex  thought  processes  (evaluations,  conclusions,  proofs 
et  al. )  inpossible.  Tho  separate  formation  of  concepts  related  to  tho  categories  of 
thirds,  qualities  and  relationships  is  investigated.  This  formation  of  concepts 
differs  in  its  logico-gnosc-ological  cr.d  physiological  aspects.  Pnysiolo-ical 
modeling  of  thought  should  be  related  to  its  logical  forralization.  Investigation  of 
the  various  methods  of  forming  abstract4  ons  increases  tho  possibility  of  a  vroll 
defined  and  differentiated  nourodynusic  interpretation  of  normal  and  disturbed 
thought  processes.  Orig.  art.  has:  none. 
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AUTHOR:  Lyaudis,  V.  Ya. 

ORG:  none 

TITLE:  The  functional  features  of  the  process  of  remembering 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika" .  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967»  232-237 

TOPIC  TAGS:  central  nervous  system,  human  memory,  human  physiology,  automation 

,  ABSTRACT:  The  structural  features  of  the  human  memory  process  were  studied  to  acquire 
knowledge  applicable  for  the  automation  of  intellectual  activity.  A  symbol  alphabet 
of  32  elements  based  on  five  characteristics  was  constructed  for  this  purpose.  Groups 
of  12  elements  were  presented  to  test  subjects  for  one  minute,  and  the  subjects 
(university  mathematics  students)  were  required  to  name  the  characteristics  of  each 
element.  Test  subjects  were  subsequently  given  instruction  in  identifying  and  grouping 
the  characteristics;  after  the  first  stage  in  instruction  there  was  noticeable 
Improvement  in  the  test  indices.  Table  1  illustrates  this  progress,  with  data  on  the 
time  and  percentage  of  error  for  selective  reproduction  at  various  stages  of  instruc¬ 
tion.  The  experiments  show  that  a  planned  structure  of  operations  ensures  optimum 
conditions  for  improving  memory.  Tests  of  selective  reproduction  show  that  the 


-  220  - 


r-v 


1 


Table  1 

Time  and  errors  in  selective  raprcduction  at  various  stages  of  learning 


Indices 

Criteria  foi 
grouping 

Te3t  series 

Trior  to 
instruction 

First  stage  of 
instruction 

Second  stage  of 
instruction 

Time  (3ec.) 

Basic 

17.0 

9.7 

6.2 

Supplementary 

23.4 

1 6.6 

9.5 

Errors  (^) 

Basic 

10.0 

Supplementary 

39.0 

17.0 

quality  of  the  mental  model  of  the  image  changes  vrith  inEsrucaion.  The  experiments 
revealed  new  functional  properties  of  the  operation  of  separating  groups  and  bringing 
order  into  intra-  and  inter-groop  relationships.  It  was  further  demonstrated  that  the 
rapidity  ar.d  correctness  of  selective  reproduction  are  the  result  of  establishing  a 
system  of  element  relationships.  Crig.  art.  has:  j}  figures  and  2  tables. 
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AUTHOR:  Napalkov,  A.  V. 

QRG :  none 

TITLE:  Classification  of  information  processes  and  the  study  of  the  work  mechanisms 
of  the  brain 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don ,  1967. 
Problemy  neyrokibernetiki  (Problems  of  r.eurocybornotics);  referaty  dokladov 
konferentsii,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  99 

TOPIC  TAGS:  information  processing,  brain,  heuristic  programming,  computer 
programming,  algorithm 

ABSTRACT:  Special  classification  tables  were  drawn  up  in  which  each  of  the  systems  of 
limitations  was  established  in  accordance  with  an  heuristic  program. .  The 
classification  system  used  a  higher  category  than  formalization  on  the  basis  of  the 
language  of  the  theory  of  associated  calculations.  Tno  classification  was  based  on  a 
complex  of  limitations  and  each  of  the  classes  combined  a  large  number  of  problems 
described  by  different  associated  calculations.  This  classification  of  information 
problems  permitted  a  new  approach  to  the  investigation  of  brain  mechanisms.  After 
determining  the  individual  classes  of  self -learning,  problem  solution,  and 
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recognition ,  eomplox  systems  of  heuristics  and  algorithms  were  developed  for  each 
class,  axanplos  of  certain  programs  are  presented  vhich  indicate  that  it  is 
impossible  to  reduce  mechanisms  for  vork  of  the  brain  to  schemes  previously  used  in 
physiology.  Instead,  it  is  necessary  to  develop  a  new  concept  of  information 
structure  concerning  the  specific  organization  of  information  processing  blocks  and 
concerning  the  circulation  of  information. 
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CRG:  none 

TITLE:  Heuristic  programs  and  mechanisms  for  development  of  experimental  hypertension 

SOURCE:  Vsesoyuznaya  kor.ferentsiya  po  neyrokibornotike ,  3d,  Rostov-on-Don,  196?. 
Problony  neyrokib erne tiki  (Problems  of  neurosybernotics);  refers ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  99-100 

TOPIC  TAOS:  computer  programming,  holistic  programming.,  dog,  brain,  neuropathology, 
blood  pressure,  conditioned  reflex,  algorithm 

ABSTRACT:  Algorithms  for  work  of  the  brain  in  pathologic  and  neurotic  conditions, 
algorithms  for  conversion  of  the  work  of  the  brain  from  one  level  to  another,  and 
mechanisms  for  the  genesis  of  disturbances  were  investigated  in  experiments  on  ten 
dogs  in  which  stable  hypertension  was  induced  and  the  blood  prassure  level  reached 
180-190  mm.  It  was  demonstrated  that  the  genesis  mechanism  is  not  the  formation  of  a 
simple  conditioned  reflex,  but  a  series  of  factors  in  sequence:  l)  preliminary 
development  of  a  conditioned  reflex  to  defense  stimuli;  2)  single  action  of  a  strong 
stimulus,  unknown  to  the  dog,  inducing  emotions  of  fear;  3)  cessation  of  repeated 
application  of  the  stimulus;  and,  k)  application  of  a  conditioned  signal  without' 
reinforcement  of  its  unconditioned  stimulus.  Stable  hypertension  could  appear  only 
with  such  a  sequence  of  signals.  Genesis  of  a  neurotic  condition  in  the  dogs  was 
followed  by  devolopmsnt  of  other  algorithms  for  self -learning  and  other  algorithms 
for  information  processing*  Changes  occurred  in  the  rates  of  development  and 
extinction  of  reflexes.  After  preliminary  extinction  of  certain  reflexes  was  induced, 
the  conditions  described  above  did  not  lead  to  stable  hypertension.  It  was 
discovered  that  during  the  growth  of  a  pathological  condition  manifested  in 
hypertension,  disturbances  occur  on  higher  levels,  i.  e,  a  stable  disturbance  occurs 
in  the  work  of  heuristic  programs  of  a  higher  level.  This  disturbance  proves  to  be 
most  important,  since  it  leads  to  formation  of  a  large  number  of  new  programs  of 
lower  levels. 
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TITLa:  Classification  of  some  information  problems  solvable  by  man  in  the  process  of 
recognition 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokxbemotike,  3d,  Rostov-on-Don,  196?. 
Probleny  neyrokibornctiki  (Problems  Of  neurocybernetics j ;  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  100-101 

TOPIC  TAGS:  recognition  process,  experimental  psychology,  brain,  man,  heuristic 
programming 

ABSTRACT :  Recognition  of  forms  on  the  basis  of  a  clearer  classification  of 
information  problems  in  different  situations  was  investigated,  based  on  analysis  of 
the  work  of  the  human  brain  during  recognition  of  visual,  auditory,  and  other  types 
of  forms.  .  Tho  classification  resulted  in  the  following  plan  of  action  during  solution 
of  the  information  problem  of  recognition  by  man :  1 )  detection  (the  problem  of 

recognition  itself  is  analyzed  in  rough  form);  2)  discrimination  (the  choice  of  an 
algorithm  leading  to  identification  of  the  object);  3)  identification  (verification  of 
the  effectiveness  of  the  algorithm  used);  and,  4)  evaluation  of  the  significance  of 
the  information  (for  the  organism  as  a  whole,  by  proceeding  from  a  given  class  of 
problems).  The  work  of  the  brain  during  recognition  is  thus  considered  in  the  form 
of  heuristic  programs  of  different  levels.  A  similar  approach  is  confirmed  in 
problems  solvable  by  man.  This  classification  provides  a  more  systematic  approach  to 
criteria  for  evaluation  of  separate  stages  of  recognition  and  a  more  systematic 
consolidation  of  them  during  evaluation  of  perception  as  a  whole.  Better  classifica¬ 
tion  of  problems  allows  the  selection  and  experimental  investigation  of  more  complex 
heuristic  principles  of  recognition,  which  apply  not  only  to  the  present  case  but 
have  universal  value. 
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TITLE:  Simulation  of  human  behavior  in  tho  solution  of  extremal  problems 

SOURCE:  Vaaaorisnaya  konferentsiya  po  neyrokibernotiko.  3d,  Rostov-on-Eon,  1 96? • 
ftroblemy  noyrokiberaetiki  (Problems  of  neur ocybcrnetica ) ;  roferaty  dokladov 
konferentsii.  Rostov-on-Don,  I*d«vo  Rostovskogo  univ, ,  196?,  101 

TOPIC  TAGS:  behavior  pattern,  mathematic  model,  algorithm,  computer  simulation,  man 

ABSTRACT:  The  results  of  experiments  and  algorithms  of  human  behavior  in  finding  a 
total  extreme  in  a  series  of  problems  and  described  functions  from  one  and  two 
variables  tilth  one  or  several  extromes  aro  examined.  A  strong  limitation  (the 
presence  of  a  functional  relationship)  allows  a  clear  description  of  the  subject's 
behavior  during  problem  solving.  A  problem  solving  information  model  is  described. 
A  number  of  information  mechanism  algorithms  are  distinguished,  such  as  soarch, 
sub  pur poses,  choice  of  the  size  and  direction  of  atep,  and  choice  of  evaluations  of 
the  finite  chain.  Each  Information  mechanism  consists  of  three  hierarchical  parts: 
the  algorithm  itself,  the  learning  algorithm,  and  the  algorithm  which  generates  new 
rules  for  Information  processing.  Block  diagrams  of  algorithms  and  tho  results  of 
their  computer  simulation  are  presented,  and  the  algorithms  are  compared  with 
nathematio  methods  of  solving  analogous  problems  and  limits  of  their  applicability 
are  given* 
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HEURISTIC  PROGRAMS  AS  A  BASIS  FOR  THE  OPERATION  OF  SELF-ORGANIZING  AND 
SELF-TEACHINC  SYSTEMS 

OBQs  Moscow  State  University  (MGU) 

Nepal kov,  A.  V,,N.  N.  Rodman,  and  B.  A.  Dathevskiy.  Mezhvuzovskaya 
nauchnays  konferentsiya  po  neyrokibernetike,  2d,  Rostov-on-Don,  1965. 
Problemy  neyroklbemetlkl  (Problems  of  neurocybernetics);  saterialy 
konferentsii.  v.  2.  Rostov-on-Don,  Zsd-vo  Rostovskogo  univ.,  1966, 
213-219.  AT7033550 

This  article  la  basically  a  review  and  appraisal  of  theories  and 
methods  that  have  been  end  are  being  developed  in  the  fleM  rf  heuristic 
Heuristic  programming  is  baaed  upon  the  analysis  of  information 
precssass  la  the  brain .  In  studying  the  mechanisms  of  such  complex 
mental  functions  as  image  recognition,  self-teaching,  and  problem- 
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n,  .ving,  t;.«.  under...  *n<»  "elementary  information  processes"  should  be 
t-rmincj  u.ig  ti.  que.. ..  *  shout-1  be  ..ns  we  red :  how  are 

certain  heuristic  pr-.-^rams  developed  froir.  .specially  formed,  organized 
consisting  of  oltmenta’"'  rroccsses. 

Worit  is  -.as  area  ,.i  lie  Laboratory  of  Information 

Process.  -  Mo.-c-.v  .diversity.  1  he  tit  at  stage  in  this  work  is  the 
development  .  r.  :c*r;«;l  code  -v  U  !«•  for  various  information  situations. 
a*»1*  D.lSIt  >  j  lil  .iSCt’rttiii*  iV»c  i.  firing  factors  in  information 

situations  which  make  possible  tiie  use  of  fixed  algorithms.  Limiting 
factors  are  understood  to  be  principles  of  organization  of  an  information 
system. 

The  procedure  for  resolving  information  problems  is  always  based  on 
the  presence  of  a  given  set  of  limiting  factors.  In  life,  the 
individual  is  usually  concerned  with  information  problems  which  are 
influenced  by  significantly  strong  sets  of  limiting  factors.  In  the 
analysis  of  the  mechanisms  of  mental  activity,  it  is  important  first 
of  all  to  ascertain  the  systems  of  limiting  factors  in  the  problems 
solved  in  the  individual's  mind,  and  then  to  determine  the  functional 
dependence  between  these  limiting  factors  and  the  algorithms  employed 
hv  the  nervous  system.  It  seems  that  the  most  effective  method  of 
analyzing  mechanisms  of  the  higher  nervous  system  is  disclosing  and 
theoretically  analyzing  the  algorithm  and  constructing  a  cybernetic 
model  based  on  the  algorithm. 

From  another  point  of  view  it  has  been  established  that  special 
methods  of  formalization  are  necessary  for  describing  information  prob¬ 
lems  whicn  have  different  levels  or  which  are  incomplete  and  unexpressed. 
To  this  end,  several  codes  based  on  various  theories  have  been  con¬ 
sidered.  Each  of  these  codes,  however,  had  certain  drawbacks.  Thus, 
special  methods  were  used  for  developing  a  formal  code  suitable  in  all 
cases.  On  the  basis  of  the  studies  conducted  it  was  not  possible  to 
find  a  universal  system  for  the  formalization  of  all  problems,  but 
suitable  methods  cf  formalization  for  each  type  of  information  process 
have  been  found.  A  classification  system  was  developed  for  information 
systems,  with  consideration  of  the  varying  nature  of  the  limiting 
factors  involved. 

There  are  at  present  many  self-teaching  automatic  machines  and  many 
research  methods  in  the  self-teaching  of  organisms.  It  seems  necessary, 
in  the  development  of  any  new  cybernetic  device,  that  the  system  of 
limiting  factors  under  which  the  device  will  function  most  effectively 
should  be  determined  accurately.  It  is  very  important  to  create  a 
classification  system  for  various  types  of  information  situtations  and 
to  ascertain  on  this  basis  the  systems  of  limiting  factors  under  which 
existing  cybernetic  devices  cannot  function.  The  prerequisites  for 
accomplishing  this  are:  the  absence  of  multi-level  organization  in  the 
structure  of  the  information  situation,  the  absence  of  a  situation  with 
unexpressed  or  incomplete  information,  and  the  presence  of  limiting 
factors  for  certain  types  of  shifts  from  one  condition  to  another. 
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•*•  •'*  C..ic:.v«rina  nave  studied  other  types  of  inter- 

or.  s:ecs,  ir.  which  limiting  factors  were  not  considered.  These 
systems  proved  to  he  ineffective  in  problem-solving.  N.  A.  Chichvarina 
usveiopec  experimental  methods  and  performed  experiments  in  which 
Jcrtir.ent  algorithms  were  discovered.  A  more  detailed  explanation  of 
::  «.se  aigortthns  is  given  in  the  reports  of  N.  A.  Chichvarina.  V.  E. 
bc-zhkov.  ana  ?.  t  ■  Novikov. 

Certain  ..ewe istic  programs,  including  a  s  of  systems,  were  furred 

on  the  ba.iii,  ot  these  algorithms.  This  methodology  resulted  in  mote 
precise  evaluation  of  the  ei fectiveaess  of  experimental  efforts  (actions 
directed  towards  study  os  the  external  worlo).  As  a  result  of  the  work 
of  the  memory  algorithm  of  an  automat,  a  complex  system  with  a  dendritic 
structure  is  termed  ta  system  of  conditioned  reflexes).  This  structure 
is  very  convenient  for  use  in  the  formation,  under  new  conditions,  of 
a  new  set  of  behavioral  reactions  on  the  basis  of  earlier  "experience." 

Special  experiments  revealed  the  algorithms  which  serve  as  a  basis 
for  (he  formation  of  new  behavior  when  a  completely  new  information 
situation  has  been  created.  Under  these  conditions,  previous  experience 
is  utilized  in  new  conditions  for  new  goals.  The  algorithms  were  found 
and  a  program,  based  on  the  principle  of  successive  comparison  of  the 
memory’s  list-like  structure  and  the  initial  situation,  was  established. 

In  experiments  conducted  by  K.  A.  Chichvarina  and  V.  V.  Movchan,  the 
algorithm  always  accurately  calculated  the  value  of  given  information, 
determining  expediency  and  continuity  in  searching  for  additional 
information.  A  program  of  this  type  provides  for  the  formation  of  new 
behavior  in  new  environmental  conditions,  on  the  basis  of  previous 
experience.  This  permits  the  labile  reconstruction  of  systems  of 
automatic  regulation  in  new  conditions. 

There  is  another  type  of  heuristic  program  whose  distinguishing 
characteristic  is  the  search  for  additional  information  during  the 
actual  solving  process.  In  this  program,  the  exact  kind  of  additional 
Information 'needed  is  ascertained. 

A  special  series  of  experiments  was  devoted  to  research  tactics  in 
constant  environments  with  the  presence  of  several  extreme  points. 

Host  interesting  were  the  cases  in  which  it  is  necessary  to  rely  not  on 
the  basis  of  direct  change  of  the  optimum  parameter,  but  on  the  basis 
of  indirect  data,  i.e.,  on  the  basis  of  changing  of  signals  which  have 
only  an  indirect  relation  to  the  optimum  signal. 

In  the  development  of  heuristic  programs,  attempts  have  been  made  to 
analyze  the  structural  patterns  in  the  functioning  of  the  brain.  It  is 
necessary  to  isolate  the  various  systems  controlling  specific  functions. 
If  these  systems  are  not  considered,  the  program  will  contain  many 
excessive  elements.  The  existence  in  the  brain  of  sections  fulfilling 
analogous  functions  is  very  likely.  Proof  of  this  hypothesis  will  be 
of  tremendous  assistance  in  the  analysis  of  experimental  data.  Even 
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*  -  '  i  -p.ul.ist.i  viiivl.  pn-vitiv  tor  o  prediction  of  what 

j  certain  systit  i  eliminated  or  if  a  breakdown  occurs 
.  -icrr.it--.  :»  vircLlath).,  r>.  t»v;r.  rhi*  systems.  The  c  oncurrence  of 
7 -  c tec  alii,  with  th*  i-xpcrt.vatsl  data  an  affirmation  of  the 
-•  . . »taOc. ty  of  certain  tjener  -i  theoretical  principles,  however, 
:>---.iec  . oncurrv-nce  of  cybernetic  theory  with  mechanisms  of  the 

tr..:.  that  are  being  studied  is  not  likely  .it  this  time.  [AC] 
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TTTIa:  Heuristic  program  for  tho  formation  of  rational  behavior  in  now  situations 

S£3C£:  Vscsoyusnaya  konferentsiya  po  neyrokibernetiko,  Jd,  Rostov-on-Don,  196?. 
Ppoblcr.y  neyrokibometiki  (Problems  of  neurocybernetics);  ref  era  ty  dokladov 
kenferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  102-103 

TOPIC  TASS:  heuristic  programming,  behavior  pattern,  biologic  model,  human  memory 

ABSTRACT:  The  capacity  of  the  brain  to  fern  now  rational  behavi  or  in  completely  new 
situations  was  simulate  .  Programming  was  based  on  systematic  comparison  of  new 
information  and  ir. forme  -  ion  stored  in  memory.  The  complex  of  extornal  stimuli 
arriving  at  tree-rhapec  information  structure  of  the  memory  increased  the  excitability 
of  specific  elements  of  the  structure.  Search  was  simultaneously  carried  out  along 
different  parts  of  the  structure,  and  tree  branches  were  surveyed  with  a  thoroughness 
depending  on  the  significance  of  the  information.  If  the  "indeterminacy  function" 
surpassed  a  specific  threshold,  an  algorithm  of  active  search  was  switched  on.  The 
"indeterminacy  function"  depended  on:  l)  the  length  of  the  "branch  of  the  tree"  from 
the  point  of  ala  to  the  point  of  stimulation;  2)  the  number  of  nodes  encountered 
during  survey  of  a  given  pathway;  3)  the  number  of  stimuli  in, a  conjunctive  and 
disjunctive  node;  and,  *0  the  number  of  stimuli  in  a  conjunctive  node  which  are 
present  at  a  given  moment  in  the  external  world.  Several  possible  variations  of 
behavior  were  formulated  and  compared,  and  specific  behavior  was  selected.  In  a 
number  of  cases,  if  behavior  formulation  was  not  possible  in  one  part  of  the 
structure,  recombination  of  different  branches  was  observed  in  the  memory.  The 
simulation  demonstrated  the  limit  of  applicability  of  the  program  and  the  conditions 
of  its  effective  application. 
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AUTHOR:  Novikov,  P.  P. ;  Parfenova,  L.  P. ;  Dankin,  D.  i.4, ;  Kartashev,  D.  K. 

CRG :  none 

TITLE:  Algorithms  for  programs  of  behavior  ur.dar  conditions  of  minimal  information 
about  the  environment 

SOURCE:  Vsesoyusnaya  konferantsiya  po  neyrokibernetike,  3d.  Rostov-on-Don,  196?. 
Problemy  noyrokibernetiki  (Problems  of  neurocybernotics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  univ. ,  1967,  104-105 

TOPIC  TAGS:  behavior  pattern,  algorithm,  mathematic  model,  computer  simulation, 
computer  memory 

AES??. ACT:  Two  algorithms  for  behavior  formation  under  conditions  of  minimal 
information  about  the  environment  ware  developed  in  experiments  with  man  and  animals. 
The  experimental  environment  was  a  discrete  branching  process  with  nodes  of  the  "and" 
or  "or"  typos,  and  with  "prohibition"  nodes.  Three  large  functional  blocks  wore 
distinguished  in  the  algorithms:  planning  of  search,  of  learning,  and  of  control. 

The  program  memory  consists  of  four  stations :  "impression,"  short  term  memory,  list 
long  term  memory,  and  high  speed  long  term  memory,  which  are  distinguished  by 
designation,  volume,  method,  and  access  speed.  The  complex  structure  of  the  memory 
provides  lability  of  the  program  during  processing  of  input  information.  The 
algorithms  were  simulated  on  a  digital  computer  and  compared  with  the  behavior  of  the 
living  system,  and  the  results  of  simulation  and  limits  of  application  of  these 
algorithms  are  given. 
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AUTHQ.:  Nutsubidze,  K.  A. 

CRG:  none 

TITLE:  Effect  of  destruction  of  nonspecific  nuclei  of  optic  thalami  and  the  negative 
emotional  reactions  of  fear  and  rage  on  short  term  memory 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibemetiki  (Problems  of  neurocybernetics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  107 

TOPIC  TAC-S:  cat,  memory  trace,  emotion,  visual  physiology 

ABSTRACT:  The  duration  of  preservation  of  traces  of  auditory  and  visual  stimuli  in 
short  term  memory  (equal  to  three  minutes)  was  investigated  in  cats.  The  destruction 
of  nonspecific  nuclei  of  optic  thalami  (the  centromedial,  paracentral,  reticular,  and 
parafascicular  nuclei)  considerably  reduced  the  duration  of  preservation  of  oxcitation 


228  - 


tracts.  Two  months  after  destruction  short  tern  memory  was  only  5~10  sec.  Thalamic 
nonspecific  nuclei  enter  the  system  of  nerve  structures  (in  tl.v  neocortex,  the 
hippocampus ,  tr  '  the  amygdaloid  nuclous)  participating  in  the  preservation  of 
excitation  traces.  Emotional  reactions  of  fear  or  rage  induced  in  oats  at  time  of 
the  traoe  excitation  (delayed  reactions)  disturbs  these  traces. 
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AUTHOR  i  Oganesyants,  M.  A. 
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TITU3:  Self  organization  In  the  activity  of  the  brain 

i  SOURCE:  Vsesoyuznaya  konverentsiya  po  neyrokibornatike,  3d,  Rostov-on-Don,  196?. 

•  Problamy  neyroklbernetiki  ( Problems  of  neurocybernetics ) ;  referaty  dokladov 
konferentsll*  Rostov-on-Don ,  Izd-vo  Rostovskogo  univ.,  196?,  108 

« 

TOPIC  TAGS:  adaptation,  brain,  aelf  organization,  dog,  heart,  conditioned  reflex 

ABSTRACT:  Study  of  adaptive  conditioned  reflex  systems  establishes  that  their 
internal  organization  improves  in  proportion  to  repetition  of  special,  random,  and 
noise  stimuli.  The  process  i3  expressed  by  appearance  in  the  system  of  new  elements 
and  connections  (both  direct,  and  feedback) ,  strengthening  of  the  interrelation  between 
elements,  and  their  transition  from  individual-stochastic  behavior  to  deterministic 
general  behavior  with  decrease  in  the  degree  of  freedom  of  each  element.  A  group  of 
mechanisms  designated  under  the  term  "adaptation-1'  is  the  neurophysiological  basis  for 
formation  of  elements  of  the  system,  and  reciprocal  effects  of* the  elements  follow 
laws  for  functioning  of  a  temporary  connection.  The  direction  of  evolution  of  the 
system  is  dictated  by  the  set  of  prepared  programs  (programs  of  sequential  and 
hranohed  chains,  a  space-time  extrapolation  program  of  trial  and  arror,  programs  for 
random  search,  and  others).  This  report  examines  the  dynanu.es  of  salf  organization 
based  on  the  time  parameter  for  four  conditioned  heart  reflexes  in  dogs  with 
reinforoement  by  painful  stimulation. 
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AUTKCK :  Orfeyov,  Yu.  V. 

CRG :  none 

TIT  Li:  Problems  of  the  relationship  of  heuristic  programing  and  organization  theory 

SOURCE:  Vsesoyuznaya  konferentslya  po  noyrokibernetike ,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernetiki  ( Problems  of  neurocybernetics ) ;  roferaty  dokladov 
konferentaii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  108-109 

TOPIC  TAOS:  heuristic  programing,  organization  theory,  control  theory,  information 
theory 

ABSTRACT:  The  characteristic  feature  of  the  organization  of  complex  controlling 
processes  is  their  hierarchic  structure ,  which  has  rany  advantages  over  structures  of 
other  kinds.  In  hierarchic  structures  the  flow  of  controlling  and  informative 
information  is  minimal  compared  to  flows  in  other  structures,  and  complex  hierarchic 
organisation  systems  can  evolve  much  more  rapidly.  The  present  report  examines  the 
oligomerization  of  homologous  organs  in  the  process  of  evolution  and  the  possibility 
of  the  appearance  of  heuristic  mechanisms  of  biological  evolution  which  can  greatly 
accelerate  the  rates  of  evolutionary  transformations. 
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AUTHOR:  Karachev,  A.  M. 

CRG:  none 

TITLE t  Models  of  collective  behavior 

e 

SC0RC2:  Vsesoyusnaya  konferentslya  po  noyrokibernetike,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  111 

TOPIC  TAGS:  behavior  simulation,  social  structure 

ABSTRACT:  Analogy  with  social  organizations  proved  productive  for  study  of  the 
problem  of  coordination.  Social  structures  and  their  corresponding  models  were 
divided  into  the  following  categories:  competitive,  cooperative,  equal,  and 
totalitarian.  Each  structure  permits  interpretation  in  terms  of  the  organization  of 
individual  behvaior.  The  use  of  such  models  leads  to  simple  explanations  of  the 
maturation  of  an  idea  for  solution  of  a  problem,  and  of  detachment  from  the 
environment  in  the  courso  of  solving  mnemonic  problems* 


-  230  - 


247. 

AUTHOR:  Parachev,  A.  K. 
OrtG:  none 


-  .UMLbUl.'lVA 


m 


TITLE:  Structural  analysis  of  problems 

SOUP-Cd :  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernotiki  (Problems  of  neurocybernetics) ;  referaty  dokladov 
konfercr.tsii.  Pbstov-en-Don,  Izd-vo  Rojtovskogo  univ.,  1967,  111-112 

TOPIC  TAGS:  behavior  pattern,  na thematic  model 

A3STRACT:  A  hierarchy  of  structural  units  in  the  organization  of  behavior  corresponds 
to  a  hierarchy  of  relationships  in  the  world  of  problems.  The  structure  of  the  world 
of  problems  is  determined  by  intcrproblem  and  intraproblem  relationships . 

Intorproblen  relationships  include  the  dynamic  aspect  described  by  the  theory  of 
random  processes,  and  the  statistical  aspect  describod  by  logical  calculations  and  sot 
theory.  The  structure  of  intraproblem  relationships  reduces  to  the  internal  structure 
of  a  problem  described  in  the  language  of  graphs.  The  internal,  or  labyrinth, 
structure  of  a  problem  has  an  actual  and  a  constructional  form  of  representation. 

Ihe  actual  representation  servos  as  a  basis  for  description  of  total  regulator 
mechanisms  which  solve  a  system  of  universal  metaproblems.  The  labyrinth  structure 
is  defined  in  the  constructional  representation  as  areas  and  transitions  between  then. 
Two-component  descriptions  of  the  areas  accepted  in  psychology  reduces  to  three- 
component  'descriptions ,  which  prove  productive  in  neurocybernetic  research. 
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AUTHOR:  Parachev,  A.  M.;  Starinets,  V.  S. 

QRG:  none 

TITLE:  A  question  on  the  structural  organization  of  behavior 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konforentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  112 

TOPIC  TAGS:  behavior  simulation,  learning  theory,  behavior  pattern,  metamathematics 

ABSTRACT:  A  system  for  behavior  regulation  has  five  subsystems  grouped  in  throe 
levels:  l)  ’body"  and  "emotion";  2)  "operation"  and  "information";  and, 

3)  "assimilation."  Interaction  between  subsytems  is  accomplished  according  to  the 
principle  of  dynamic  hierarchy.  The  hierarchic  totality  of  problems  develops  in 
three  directions:  informational,  operational,  and  descriptive.  The  role  of  examples 
in  individual  and  collective  learning  and  of  assimilation  of  relationships  between 
objects  and  processes  of  the  environment  during  formation  of  operational  systems  is 
examined  in  the  semiotic  totality  of  problems. 
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AUTHORS!  Pavlova,  L.  T\|  ..omenenko,  A.  P.j  Sergeyev,  0,  A, 

OHO i  none 

TITLE!  Statistical  methods  for  studying  reliability  mechanisms  of  the  human  brain 

SOURCE!  AN  SSSR.  Nauchnyy  aovet  po  kompleksnoy  problem©  "Kibernetlka" ,  Voproey 
bioniki  (Problems  of  bi'  )  Moscow,  Iid-vo  "Nauka",  1 967 ,  1 54—1 62 

TOPIC  TAOSi  bionlou,  oy.  netios,  biologic  model,  mathematic  mo^el,  correlation 
statistics,  brain,  reliability,  neuron,  autocorrelation  function,  correlation  function 

ABSTRACT!  The  construction  of  an  adequate  information  model  of  the  human  brain  is 
discussed,  It  is  felt  that  hypotheses  that  simultaneously  take  into  aooount  the 
determinant  and  probabilistic  characteristics  should  be  used.  A  model  in  the  form  of 
s  multivariate  nonatationary  dynamic  system  must  take  into  account  the  individual  dis¬ 
crete  states  reflected  by  redistribution  in  time  and  apaoe  coordinates  of  the  local 
centers  of  electrical  activity.  Elactroanoeph&lograma  are  used  to  determine  the  degree 
of  electrical  activity,  by  statistical  processing  on  an  M-20  computer.  It  is  found 
that  the  allowable  level  of  reliability  can  be  given  in  the  form  of  a  matrix  of  the 
relative  parameter#  of  nonlinearity  of  ssotlons  of  the  brain  in  various  phases  of  its 
operation,  A  definite  correlation  is  found  between  levels  of  nonlinear  EEO  distortions 
in  various  parte  of  the  frequency  spectrum.  The  number  of  structural  couplings  varies 
in  logarithmic  scale  as  a  linear  function  of  the  number  of  centering  channels  used. 
Orig.  art.  hast  12  formulas,  3  figures,  and  1  table. 
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TITLE i  A  question  of  mechanisms  of  the  integrating  activity  of  the  brain  on 
perception  of  and  reaction  to  complex  stimuli 

SOURCE  1  VsMoyuanaya  konferentslys  po  nayroklbemetike.  3d,  Roatov-on-Dcn,  1967. 
Problamy  neyroklbernetiki  (Problems  of  neurooybemetios ) {  referaty  dokladov 
konfarentsii.  Rostov-on-Don,  Iad«*o  Roatovskogo  univ. ,  1967,  112-113 

TOPIC  TADS  1  brain,  biopotential,  animal,  cerebral  oortex,  biologlo  model,  computer 
simulation 

ABSTRACT!  Induced  potentials  of  the  human  brain  vere  studied  during  perception  of 
and  reaction  to  oomplox  stimuli  by  recording  them  as  successive  polyphase  eleotrlo 
potentials  changing  In  slope  and  expressiveness  of  phese  depending  on  the  amount  of 
information  in  the  signal.  A  character It tic  alternation  of  looal  and  generalised 


-  232  - 


/ 


electric  brain  reaction*  in  which  each  local  cr  generalized  re.rtion  is  distir._uisr.od 
by  sign  and  territory  from  the  preceding  ono  was  discovered  by  irvostigati ng  the  ^ 
correlation  function  of  individual  phases  of  induced  potentials  in  various ^regions  Oj. 
the  brain.  Similar  cycles  of  local  and  generalised  reactions  recurred  untix  a 
response  was  obtained  and  the'  problem  was  solved,  Bxseriments  on  animals  with 
permanently  imoLmtei  electrodes  allow  the  supposition  that  tr.e  cerebral  cor  - ex  and 
a  group  of  its' subcortical  structures  interact  to  accomplish  similar  cyclic  reactions. 
The  e:‘hor  attempted  to  simulate  this  vr  -  on  computers,  and  established  a 
hypothesis  on  brain  mechanisms  which  accomplish  similar  reactions. 


251. 


AUTHOR :  Plotnikov,  V.  V. 

CRG:  none 

TiTLo:  On  mechanisms  of  selectivity  in  cognitive  processes 

SOURCE:  Vsesoyuznaya  konferentsiya  po  ncyrokibernotike ,  3d,  Rostov-on-Don,  1957. 
Problemy  neyrokibornetiki  (Problems  of  neurocybernetics);  reforaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  195?,  114-115 

TOPIC  TAGS;  psychopathology,  psychoaetry,  probability,  mental  disorder,  behavior 
pattern 

ABSTRACT:  Schizophrenics  wore  examined  with  different  psychological  tests,  in  which 
some  revealed  a  tendency  to  equate  probabilities .of  utilization  of  important  and 
unimportant  information  when  there  was  no  reduction  of  the  formal  level  of  psychic 
functioning.  Reaction  time  to  light  signals  presented  with  different  probability, 
the  relationship  of  the  reaction  time  to  the  num.bor  of  alternative  choices,  ar.d 
learning  probabilities  on  the  basis  of  prolonged  learning  wore  investigated  in  healthy 
subjects  and  schizophrenics.  A  special  method  was  applied  to  determine  whether  tho 
probability  of  signal  appearance  in  a  previous  experiment  is  the  determining  factor 
of  choice.  Results  confirm  the  presence  in  man  of  two  interdependent  probability 
models  of  tho  surrounding  world  (oerashtcyn,  Bruner).  The  capacity  for  creating  a 
realistic  probability  model  of  the  surrounding  world  is  not  disturbed  in 
schizophrenics,  but  their  capacity  for  evaluating  tho  significance  of  objects  is 
disturbed,  A  realistic  model  of  the  probabilities  of  events  in  the  surrounding  world 
never  determines  behavior  by  itself.  Behavior  is  determined  only  by  problems  of 
activity  or  by  the  significance  of  their  constituent  objects.  The  mobilizing  effect 
of  a  problem  on  present  action  is  weakened  and  tho  inclination  to  activity  is  reduced 
or  absent  In  schizophrenics , 
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TIIL-J:  Problems  of  psyehonies 

sc:?c?:s  AM  S$$”. .  Nauchnyy  sovet  po  kompleksnoy  problems  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Uauka",  196?,  29^29? 

TOPIC  TAGS:  bionics,  personality  integration,  decision  theory,  environment  simulation 

ASS  IT'.  AC  f:  The  term  psyehonies  is  defined  as  the  science  of  investigating  the  psychic 
activity  of  man  and  animals  for  the  purpose  of  utilising  the  results  in  planning 
technological  systems.  The  paper  considers  the  basic  problems  of  psyehonies  which 
have  to  be  solved  before  technological  systems  capable  of  solving  complex  logical 
problems  can  be  created.  The  three  most  important  problems  of  psyehonies  are 
discussed:  creation  of  an  external  environment  model  in  a  machine,  decision  making, 
and  modeling  of  personality.  One  of  the  greatest  difficulties  in  creating  an  external 
environment  model  is  that  external  signals  have  to  be  coded  in  a  language  that  is 
meaningful  in  relation  to  the  synthesising  system.  The  problem  of  making  decisions 
on  the  basis  of  certain  optimality  criteria  is  the  most  popular  subject  of 
experimental  study.  Approaches  to  the  theory  of  decision  making  include  the  theory 
of  statistical  decisions,  game  theory  and  some  theories  of  conflicting  situations. 
Work  on  creation  of  artificial  personalities  such  as  ALDOS  conducted  in  the  United 
States  and  SMIX  in  the  S3  SR  shows  that  programs  of  this  type  suffer  from  a  lack  of 
serious  studies  on  the  psychology  of  the  personality.  Development  of  a  personality 
theory  has  a  practical  application  in  designing  control  systems  which  could  have  a 
certain  "subjectivity"  in  solving  problems,  especially  in  conflict  situations.  From 
an  engineering  point  of  view,  problems  involved  in  the  psychology  of  a  collective 
and  its  structural  formation  are  of  great  interest  because  of  the  eventual  simultane¬ 
ous  functioning  of  groups  of  systems  having  a  certain  degree  of  "free  will". 
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TITLii:  Investigation  of  algorithms  for  ono  class  of  form  recognition 

SOURCE:  Vsesojruzuaya  konferentslya  po  neyrokibcrnetike,  3d,  Rostov-on-Don,  196?* 
Problemy  neyrokibernetiki  (Problems  of  nourocybernetics);  referaty  dokladov 
konferentsii,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  19^7,  123 


TOPIC  TAGS:  algorithm,  form  recognition 

ABSTRACT:  Basic  eompD&xes  of  limitations  typical  of  the  external  environment 
surrounding  man  must  be  selected  to  develop  appropriate  algorithms  for  recognition  and 
to  establish  special  search  tactics  corresponding  to  each  complex.  It  is  impossible 
to  creat  one  universal  general  program  for  all  cases  of  recognition,  and  at  the  same 
tine  creating  special  programs  is  inefficient.  Several  of  the  most  typical  classes  of 
information  problems  in  recognition,  for  which  appropriate  complexes  of  limitations 
ware  developed,  were  formally  described  in  the  work.  Methods  worked  out  for  developing 
algorithms  were  a  variation  of  experiments  on  formalised  models  of  information 
situations.  The  algorithms  developed  and  their  theoretical  examination  were  described 
and  preliminary  results  of  simulating  one  of  the  algorithms  for  form  recognition  were 
presented. 
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TITLE:  Problen  of  neuron  functioning  in  an  heuristic  automaton 

SOURCE:  Vsesoyuznaya  konferentsiya  po  noyrokibernctiko,  3d.  kostov-on-Don,  196?. 
Problemy  noyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  125-126 

TOPIC  TAGS:  neuron,  automaton,  heuristic  automaton,  biologic  model,  genetics,  thought 
process 

ABST-ACT:  The  modern  theory  of  automatons  which  is  basic  to  the  construction  and 
analysis  of  cybernetic  systoms  can  bo  characterized  as  a  stimulation-roaction  theory. 

A  stimulation-reaction  automaton  must  have  clearly  defined  stimuli  and  must 
accommodate  tho  number  of  internal  states  of  possible  stimuli,  such  an  automaton  can 
guarantee  behavior  in  an  environment  of  separate  elements  by  sorting  variants  and  by 
passage  through  tho  labyrinth.  An  automaton  based  on  the  stimulation-reaction  theory 
cannot  successfully  solvo  labyrinth  problems  whoso  finite  area  lies  in  space  with  an 
indefinite  number  of  measurements  (creative  problems).  Some  principles  of  a  theory 
of  heuristic  automatons  were  proposed  based  on  oxperimantal  investigation  of  human 
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creative  thought.  IV,  o s o  autor.atc,'. j  ct".  solve  extra r-oist ion  woblcr.s  vrith  a.*> 
indetorsninats  range  of  search.  Construction  of  r.odels  of  objects  fron  the  external 
vorld  is  an  essential  feature  of  heuristic  automatons .  The  function  of  neurons  as 
units  for  construction  of  cybernetic  systems  was  thoroughly  analysed.  Xno  theory  of 
neuron  networks  is  limited  in  its  simulating  possibilities  and  corresponds  only  to 
the  stimulation-reaction  theory  of  automatons.  A  neuron  of  an  heuristic  automaton 
should  reflect  the  dynamic  characteristics  of  the  problem.  Investigations  in  genetics 
and  molecular  biology  allow  ths  supposition  that  the  conditions  of  a  problon  art  coded 
in  an  heuristic  automaton  according  to  the  principles  of  formation  of  genetic  models 
in  chromosomes  and  that  the  siodol  of  an  object  from  the  external  world  is  similar  to 
the  chromosome  genetic  model.  This  hypothesis  makes  it  possible  to  examine  the 
process  of  creative  thought,  which  is  expressed  in  the  creation  of  now  models,  by 
analogy  with  the  process  of  nutation  of  the  genetic  code. 
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INTRACORTICAL  AUTOMATIC  REGULATION  AND  HUMAN  HEURISTIC  ACTIVITY 

CRG:  Institute  of  Psychology,  Academy  of  Pedagogical  Sciences 
of  the  RSPSB,  Moscow  ( Inst  i  tut  palkhologll  APR  RSFSR) 

Pushkin,  V.  N.,  and  Yu.  H.  Lopuahlkhlna.  Mexhvuzovskaya  nauchnaya 
konferentsiya  po  neyrokibematike ,  2d,  Rostov-on-Don,  1965.  Problemy 
nayxokibernetlkl  (Problems  of  naurocybsrnetlca) ;  naterlaly  kouferentali, 
V.  2.  Rostov-on-Don,  Isd-vo  Rostov akogo  univ.,  1966,  251-254. 

AT7033554 

The  tern  "heuristics"  has  two  connotations  —  the  individual's 
attitude,"  which  reduces  the  extent  of  decisions,  and  a  certain 
activity  in  the  individual  which  results  in  the  formation  of  "attitudes" 
sad  methods  of  action  under  new  conditions. 

Chess-playing  material  was  used  in  this  study.  The  movement  of  the 
subject's  eyes  was  recorded  as  he  surveyed  and  analyzed  a  complex 
position  in  the  gaae.  It  was  concludad  that  the  core  of  this  heuristic 
activity  ia  the  formation  of  systems  from  s  totality  of  elements,  i.e., 
e  simulation  of  the  positions  by  the  cheaa-player. 

A  chess  board  maaaurtag  80  x  80  cm,  was  placed  at  a  distance  of  1.5  m 
from  the  subject.  The  subject's  heed  warn  secured  by  special  equipment. 
Ria  eye  was  filmed  end  the  position  and  direction  of  the  pupil  was 
determined  by  its  center.  Then,  a  frame-by-frame  evaluation  of  this 
material  gave  a  picture  of  the  eyea'  treeing  movements  over  the 
configuration  of  the  board.  It  vaa  very  interesting  that,  after  the 
initial  fixation  of  the  eye  on  e  certain  square  of  the  board,  subse¬ 
quent  eye  movement  was  expeditious,  i.e.,  a  certain  strategy  in  the 
movement  of  the  eye  towards  more  important  elements  of  the  configura¬ 
tion  was  already  noticeable. 


-  236  - 


The  average  lengm  of  visual  fixation  on  a  given  point  was  0.24  sec 
for  the  subjects;  In  this  short  short  period  the  subject  wa^  -,ble  to  reflect 
repeatedly  the  situation  and  for®  strategy  for  further  eye  movement.  In 
order  to  obtain  more  distinct  results  the  subject  v»s  asked  to  look  at 
the  board  for  10  sec. 

It  turned  out  that  there  a  certain  activity  which  determines  the 
examination  of  a  problem  whic.  subject  is  not  aware  of;  it 

occurs  in  a  negligible  u.r.outu  Of"  fin.e.  In  a  control  experiment, 
consisting  of  remembering  the  positions,  the  subject's  eye  would  feel 
out  practically  all  the  areas  of  action  and  all  the  elements  of  the 
situation,  but  woulu  not  show  the  above-mentioned  expeditious  movement. 
The  author  feels  that  this  brief  moment  of  expeditious  movement  is 
significant  and  is  a  component  of  heuristic  activity.  There  exists, 
evidently,  a  regulation  of  the  collection  of  information  concerning 
the  conditions  of  the  problem  although  the  individual  is  unaware  of 
this  regulation. 

The  example  of  Mendeleev  making  a  discovery  in  a  dream,  seemingly 
without  directed  activity,  is  considered.  The  authors  believe  this 
is  similar  to  psychological  insight. 

Insight  was  quite  obvious  in  the  experiments  of  Keller:  an  ape, 
after  an  unsuccessful  attempt  to  solve  a  problem,  sat  down  for  a 
while  as  if  thinking  —  then  suddenly  and  unexpectedly  solved  it 
correctly,  obtaining  the  banana.  Insight  is  a  very  important  un¬ 
explored  phenomenon  in  psychology  and  in  the  physjjlcgy  of  the  higher 
nervous  system.  Attempts  to  explain  this  unconscious  component  of 
creative  activity  have  produced  no  substantial  results. 

There  has  been  a  tendency  in  the  field  of  cybernetics  to  regard  the 
brain  as  a  system  modeling  the  outside  world.  One  can  imagine  an 
individual  attempting  to  solve  a  problem.  He  sets  up  in  his  mind  a 
model  of  the  problem.  This  model  then  is  able,  autonomously  and 
without  any  application  of  the  individual's  will  and  awareness,  to 
continue  working  and  then  later  suddenly  to  give  results.  This  un¬ 
conscious  activity,  consequently,  may  then  be  defined  as  autonomous 
functioning  of  the  dynamic  information  model  of  a  given  problem. 

A  wide  range  of  experimental  facts  leads  to  the  following  conclusion: 
the  cortex  may  be  conceived  as  a  regulator  of  the  organism  and  of  the 
organism's  behavior  in  external  surroundings,  or  as  a  self-regu¬ 
lating  unit  of  the  system.  It  is  thus  a  controlled  object  which  is  a 
set  of  models  of  the  external  world.  There  is  also  an  intracortical 
regulator  which  governr  the  individual's  processing  of  external 
phenomena.  When  these  phenomena  are  reflected  a  second  time  in  this 
intracortical  regulator  —  conscious  activity  occurs.  When  the  model 
is  not  within  the  regulator  there  is  no  perception.  Therefore,  the 
process  of  perception  is  the  interaction  of  the  regulator  and  the 
cortical  controlled  objects. 
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If  a  problem  Is  being  solved  in  the  regulator  ill  the  cote  oC  intra— 
cortical  regulation,  the  result  cannot  be  understood  until  it  has  been 
developed  within  the  models  and  the  interaction  of  the  regulator  and 
the  controlled  object  has  begun.  Thinking  activity  outside  of  this 
process  cannot  be  perceived.  This  is  the  hypothesis  which  the  author 
wishes  to  advance,  and  it  is  confirmed  by  evidence  of  the  following 
types:  1)  the  purely  anatomical  data  on  the  frontal  lobe  and  its 
interaction  with  other  parts  of  the  brain;  2)  Clinical-neurological 
aspects  (such  as  the  results  of  s  frontal  lobotomy  —  the  regulation 
weakens,  i.e.,  the  regulator  has  no  code). 

Another  interesting  aspect  is  that,  if  a  schizophrenic's  regulator 
functions  in  excess,  (he  sees  coo  many  problems),  after  a  lobotoav ,  all 
intellectual  activity  disappears  entirely.  [AC] 
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TITLo:  An  a  priori  statistic  approach  to  investigating  algorithms  of  the  brain 

SOURCS:  Vscsoyuznaya  ko.nfercntsiya  po  r.cyrokibernotike ,  3d,  Rostov-or.-Don,  195?. 
Problomy  neyrokibernetiki  (Rroblen.s  of  neurocybernctics) ;  refers ty  dokladov 
konforentsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  univ. ,  195?,  129-130 

TOPIC  TAGS:  brain,  algorithm,  neuron,  probability,  statistic  analysis,  human  sense 

.ABSTRACT:  The  basic  difficulty  in  investigating  algorithms  for  the  work  of  the  brain 
lies  in  inadequate  mathematic  apparatus  for  the  specific  structural  organization  of 
neuron  ensembles.  A  method  for  overcoming  this  difficulty  based  on  an  a  priori 
statistical  approach  to  analysis  of  brain  activity  was  examined.  It  was  supposed 
that  a  living  organism  realizes  a  certain  optimal  algorithm  which  ensures  maximal 
probability  of  survival  in  the  surrounding  environment.  Ihe  probability  of  survial 
is  steadily  diminished  with  increase  in  the  dolay  time  of  reaction  to  a  stimulus 
caused  by  increase  in  the  number  of  operations  completed  by  the  organism  in  the 
process  of  response  formation.  It  was  dom.onstratod  that  tho  optimal  algorithm,  under 
these  assumptions,  consists  of  a  multistage  proceduro  of  accepting  partial  solutions 
based  on  analysis  of  tho  individual  elements  of  the  stimulus  and  their  combinations . 
Conversion  of  the  stimulus  into  the  reaction  can  be  represented  as  a  sequence  of 
local-compact  transformations  which  convert  elements  of  the  space  of  tho  stimuli  into 
the  space' of  reactions.  In  such  a  form  the  optimal  algorithm  essentially  describes 
the  structural  organization  of  the  neuron  network  of  brain  sensory  systems.  In  this 
organization  tho  functions  of  accepting  partial  solutions  in  the  neuron  network  rest 
on  individual  neurons  and  their  ensembles.  A  conclusion  was  formed  about  tho 
feasibility  of  an  a  priori  statistic  approach  to  the  analysis  and  synthesis  of 
algorithms  which  describe  nervous  activity  both  on  the  neuron  level  and  on  the  level 
of  the  entire  organism. 
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ABSTRACT:  The  space-time  relationships  of  electric  processes  in  the  cortex  of  the 
large  hemispheres  is  of  interest  for  understanding  the  joint  work  of  various  sections 
of  the  brain  in  the  couse  of  reflex  activity.  Autocorrelation  and  spectral  analysis 
of  the  EEG  of  healthy  persons  demonstrated  the  diversity  of  the  spectra  and  the  varied 
expressiveness  of  general  frequency  components  by  regions  of  the  cortex.  Two  forms  of 
connections  between  regions  of  the  cortex  w3re  detected  by  £3G  cross-correlation. 

One  form  displayed  the  predominance  of  a  periodic  component  with  tine  shifts  and  the 
other  displayed  the  predominance  of  a  random,  component  without  time  shifts.  It  was 
demonstrated  that  cross-correlograms  of  various  regions  in  the  cortex  of  healthy 
persons  are  characterized  by  specific  features,  under  afferent  stimulation  the 
nature  of  33G  correlation  functions  and  the  time  relationships  of  the  rhythms  change 
in  Various  ways  depending  on  the  modality  of  the  stimulation  applied.  In  the  case  of 
focal  injuries  of  the  brain,  changes  were  obtained  in  the  spectra  and  in  the  Z3G 
correlation  functions  of  various  regions  of  the  cortex.  A  relationship  between  the 
nature  of  changes  in  the  cross-correlation  function  and  the  nature  of  a  feature  in 
the  clinical  manifestation  of  local  injury  was  established  in  a  number  of  cases  for 
focal  injuries. 
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ABSTRACT:  G.  A.  Killer  (1956)  in  his  vorks  chows  that  the  volume  of  direct  memory  is 
not  dependent  on  the  amount  of  information  presented  in  the  material.  But.  P.  B. 
Nevel'skiy  (1967)  in  staging  some  of  the  experiments  described  by  Miller  draws 
different  conclusions,  namely,  that  the  memorizing  process  depends  on  tho  amount  of 
information  presented.  The  author  analyzes  in  detail  the  experiments  as  staged  by 
Nevel'skiy  and  shows  that  he  did  not  fulfill  the  basic  requirement  of  using  the  same 
number  of  symbols  in  comparing  material  for  memorization.  For  example,  the  following 
two  sequences  of  three  digit  numbers  the  author  does  not  consider  comparable,  though 
both  contain  eight  sots  of  three  digit  numbers : 

246  579  246  579  246  579  579  579 

112  342  957  608  632  44 1  818  792 

According  to  Miller's  reasoning  the  two  sequences  are  not  actually  of  the  same  length. 
The  first  sequence  really  presents  less  than  eight  elements  for  memorisation,  and  tho 
second  sequence  is  closer  to  twenty-four  elements.  Experiments  staged  by  the  author 
confirmed  Miller's  hypothesis  that  the  amount  of  information  does  not  determine  the 
memorization  process.  The  author  also  disproves  Nevel'skiy's  contention  that  memory 
volume  can  be  measured  by  the  ratio  between  the  mean  values  of  tho  number  of  synbols 
and  the  number  of  repeated  presentations  of  the  material.  A  concept  of  long  term 
memory  volume,  as  a  ratio  between  the  number  of  stimuli  in  a  sequence  or  the  amount 
of  information  and  Lhc  numb or  of  repetitions  or  presentations,  assumes  that  the 
memorization  process  is  a  uniform  steady  process  consisting  of  the  same  operations 
and  is  completely  determined  by  the  number  of  times  the  material  is  repeated.  Such  a 
concept  does  not  take  into  account  the  actual  nature  of  the  material  and  the  mnemonic 
activity  of  the  subject,  and  changes  the  study  approach  from  subjective  psychic 
activity  to  an  objective  quantitative  approach. 
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ABSTRACT:  A  procedure  is  proposed  for  study  of  algorithms  usable  by  man  in  decoding 
the  black  box.  This  rakes  it  possible  to  balance  oroblcr  complexity  with  requirements 
on  the  subject's  memory.  The  logical  problems  used  in  the  procedure  are  solved  by 
clear  mathematic  algorithms  with  different  degrees  of  complexity.  Several  types  of 
work  using  the  blackbox  procedure  are  possible:  a)  determination  of  the  maximal 
complexity  of  oroblers  which  can  be  solved  by  the  subject  under  conditions  of 
different  external  stimulation;  b)  determination  of  the  effect  of  the  penetration  of 
disciolines  at  various  levols  of  learning  on  the  capacity  to  recognize  the  black  box 
function;  and,  c)  study  of  algorithms  for  human  brain  activity  used  in  decoding  the 
black  box.  An  analogy  is  developed  in  the  work  between  operating  with  a  black  box 
and  problem  solution  in  various  investigatory  situations. 
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ABSTRACT:  An  analog  method  of  2SG  prccessing  was  investigated  which  was  based  on  two 
automatic  recording  devices  and  an  electronic  transformer  that  transformed  the  BEG 
amplitude  into  an  instantaneous  spectrum.  The  feed  mechanism  of  one  recorder  was  used 
as  a  simulating  device  and  the  chart  of  the  initial  SSG  was  reproduced  on  its  tape. 
This  3SG  was  copied  from  the  electroencephalograph  tape.  The  difference  in  values 
between  the  present  phase  of  the  ESS  and  the  phase  of  a  certain  reference  voltage  v;as 
reproduced  by  manual  outlining  of  the  £3G  on  tho  electronic  device.  This  parameter 
reflects  the  degree  of  asymmetry  of  the  BEG  phase  for  different  levels  of  the 
functional  condition  of  the  brain.  It  was  established  that  activation  of  the  brain 
in  the  process  of  human  emotional  excitation  is  expresso^  in  the  form  of  increase  in 
the  mean  level  of  the  spectrum  to  six  db.  The  method  developed  car.  be  used  to 
investigate  the  degree  of  activation  of  different  sections  of  the  brain  in  performing 
intense  mental  work. 
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A  CONCEPTUAL  PHYSIOLOGIC  MODEL  OF  THE  BRAIN  OF  HIGHER  ANIMALS  AND  MAN 

ORGi  Scientific  Research  Institute  of  neurology  and  Psychiatry, 
Kharkov  (Nauehno-issledovatel'skiy  institut  nevrologii  i 
pslkhlatril ) 

Shogam,  A.  N.  Soveahchaniye  po  problemam  vysshey  nervnoy  deyatel'nosti, 
21st,  1966,  Tezisy  i  referaty  dokladov.  Moscow,  Izd-vo  "Nauka,"  1966, 
333-334.  AT7024100 

The  conceptual  model  of  the  brain  presented  is  based  on  an  analysis  of 
the  author's  data  on  the  physiology  of  constructive  actions  and  motor 
skills  of  man  and  animals.  The  model  consists  of  four  rows  of  units. 

The  first  row  of  units,  representing  a  switching  and  control  mechanism 
related  to  the  frontal  parts  of  the  brain,  is  the  most  important  mechanism 
of  self-programming  and  activity  in  man  and  animals.  The  second  row  of 
units,  representing  phylogenetic  and  ontogenetic  experience  programs, 
consists  of  specialized  analyzers (specialized  subcortical  mechanisms  and 
two  cortical  signal  systems) .  The  third  row  of  units  represents  apparatus 
for  tracing,  evaluating,  and  correcting  in  the  form  of  three  levels  of 
acceptors*  The  fourth  row  of  units  represents  dynamogenesis  of  the 
neocortex  and  localized  mechanisms  of  activation,  including  parts  of 
the  stem  and  cortex.  Instead  of  a  reticular  activating  system,  it  is 
more  correct  to  speak  of  a  complex  activating  system  controlled  by  the 
switching  unit  of  the  frontotemporal  cortex.  The  basic  unconditioned 
reflex  structures  participating  in  dynamogenesis  and  in  the  mechanisms 
of  self-programming  by  formation  of  new  temporary  connections  are  the 
unconditioned  reflexes  of  orientation  and  survival.  The  orientation 
reflex  is  the  source  of  microergic  dynamogenesis  for  forming  afferent 
conditioned  reflex  connections,  and  the  survival  reflex  is  the  source 
of  microergic  dynamogenesis  for  developing  new  motor  skills.  These  two 
unconditioned  reflexes  form  the  two  basic  "servomechanisms"  of  the 
model,  input  and  output. .  [06] 
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AUTHOR.;  Sitkovskiy,  A.  1.;  Uvarov,  A.  Yu. 

0?.G:  none 

TITLE;  An  heuristic  learning  model  in  formal  environments 

S0L7.C3;  Vsosoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  196?. 
Probleny  neyrokibernotiki  (Problems  of  neurocybornetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  138 

TOPIC  TAGS:  heuristic  model,  learning  process,  biologic  model 

A3STP.ACT:  In  the  hunan  learning  model  examined,  the  external  environment  for  a  given 
object  was  represented  in  the  fora  of  a  totality  comprised  of  a  set  of  states  of  the 
information  field  and  of  a  set  of  actions  of  the  object.  Dynamic  properties  of  the 
environment  were  defined  by  functional  correspondence  determined  by  a  set  of  sequences 
with  a  range  of  values  for  the  set  of  states  of  the  information  field.  Methods  were 
given  for  defining  the  sets  by  a  set  of  significant  variables  and  significant  actions, 
and  for  dofining  a  functional  correspondence  in  the  form  of  a  sat  of  operators  and 
the  functions  determined  for  this  set.  Environments  which  have  formal  representation 
were  preliminarily  classified.  A  fixed  class,  called  a  "moronic"  one,  and  a  subclass 
of  "moronic "  environments  wero  distinguished  by  conditions  which  limit  the  strength  of 
of  the  real  pert  and  by  conditions  of  applicability  of  the  operetors.  A  program  was 
formulated  on  a  computer  which  simulates  learning  in  this  class,  learning  by  man  waa 
compared  with  learning  by  the  program,  and  one  criterion  for  comparing  the  two 
learning  processes  was  considered. 
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2o3. 

AUTHCH:  Talayov,  S.  A, 

CKGs  non© 

TITLE:  A  model  of  purposeful  behavior 

SOURCE:  Vsosoyu2naya  konforentsiya  po  neyrokibornotike ,  3d,  Rostov-on-Dsn ,  19&7. 
Problem/  neyrokibornetiki  (Problems  of  neurocybornotics):  roferat.v  dokladov 
konferentsii.  Rostov- on- Don,  Izd-vo  Rostovskogo  univ. ,  1967,  144-145 

TOPIC  TAOS:  behavior  simulation,  computer  simulation,  heuristic  programming,  emotion, 
thought  process,  biologic  model 

ABSTRACT:  The  proposed  modol  is  part  of  a  general  heuristic  modal  of  purposeful 
behavior  developed  in  accordance  with  N,  M.  Amosov’s  hypothesis  on  the  simulation  of 
thought.  The  nodal  functions  in  a  conditional  oxtomal  environment  representing  a 
sot  of  elementary  sections  of  a  locality.  In  each  section  there  aro  "objects",  and 
the  reaction  to  their  presence  and  significance  determines  the  behavior  of  the  model. 
The  elements  needed  to  Simula to  this  behavior  are  a  choice  of  purpose,  construction 
of  an  internal  model  of  the  external  environment,  and  a  plan  for  attaining  the 
purpose.  The  model  is  a  system  which  processes  information  in  logical,  emotional  and 
motor  spheres  organized  in  levels.  Integral  evaluations  of  the  emotional  sphere  are 
the  criteria  for  construction  of  a  surface  of  potentials  of  "desires”  in  the  Internal 
model,  in  accordance  with  which  multilevel  plans  of  behavior  are  constructed.  The 
model  Was  realized  in  the  fora  of  a  digital  computer  program. 


264. 

AUTHOR:  Telegina,  Z.  D. 

ORG:  none 

TITLE:  Analysis  of  the  relationship  of  means  to  purpose  in  the  heuristics  of  man  and 

machine 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyr okibernotike ,  3d,  Rostov-on-Don,  1967* 
Problem/  neyrokibernetikl  (Problems  of  neu-ocybernetics);  roferaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  145-146 

TOPIC  TAGS:  heuristics,  behavior  simulation,  man  machine  system,  game  theory 

ABSTRACT:  The  mental  activity  of  chess  playing  was  investigated  by  recording 
movements  of  subjects’  eyes.  Analysis  revealed  a  number  of  heuristic  procedures  used 
by  man  for  reduction  of  search.  One  heuristic  procedure,  analysis  of  the  relation  of 
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moans  to  purposes,  \r.a  simulated  to  rovcol  tho  actual  p  *oeosses  realised  during  its 
use  by  r.a n  for  problem.  solving  and  progrtr.  .input,  Tho  basis  feature  of  the  given 
heuristic  procedure  in  human  thought  is  that  a  specific  pur  pc  e  of  human  action,  as 
a  critorior.  for  choice,  is  in  a  specific  situation.  These  purposes  can  be 
qualitatively  different  depending  on  their  origin  and  thoir  effect  on  subsequent 
activity.  A  purpose  can  occur  as  a  fomod  requirement  for  further  actions  and  as  an 
hypothesis  of  solution  requiring  the  realization  of  specific  actions.  Specific 
actions  establishing  the  rolaiioi.snip  between  forced  requirement*  are  the  means  f e  • 
attaining  purpose.  Purpose  and  means  :  relative.  A  specific  action  (a  move)  can 
pe.xora  the  purpose  function  in  a  sut-~qaor.t  stage.  Thus  ono  method  of  formation  of 
purpose  is  tho  transformation  of  moans  into  purpose.  However,  existing  heuristic 
chess  programs  have  purposes  fixed  in  .the  program  which  were  set  before  the  beginning 
of  the  game  and  do  not  charge  in  the  course  of  p* ay.  The  heuristics  of  analysis  of 
the  relationships  of  moans  to  purpose  in  tho  work  of  machines  and  in  human 
intellectual  activity  do  not  coincide. 


2o5. 

AUTHOR:  Tikhomirov,  0.  X. ;  i'ugel'zang,  Xu.  Xe. 

OiG:  KGU,  Poscow  (MGU) 

TITLa:  inotional  conditions  as  a  component  of  heuristics 

SG'-lCi:  hezhvuzovskaya  nauch.naya  konferentsiya  do  neyrokibernetike ,  2d,  Rostov -or.-Den, 
1965.  Probleny  noyrokibernetiki  (Problems  of  neurocybernetics);  r.aterialy 
konferentsii.  v.  2.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1966,  2o?-2?0 

TOPIC  TAGS;  emotion,  intelligence,  galvanic  skin  response,  bionics,  human  memory 

A3STj-ACT;  A  study  was  made  to  explain  the  function  of  emotional  conditions  arising 
during  the  working  of  intellectual  problems,  and  to  determine  their  relationship  to 
factors  limiting  tho  search  in  solving  nental  problems.  For  the  study,  chess  players 
were  p”esor.ted  with  problems  of  selecting  the  best  moves  in  chess  positions.  Change 
in  electrical  resistance  of  tho  skin  was  recorded  as  index  of  emotional  reactions. 

Tho  subject  olayers,  upon  receiving  their  assignment,  gave  verbal  accounts  of  their 
thoughts  while  solving  the  oroblem.  Coincidence  of  sharp  change  in  skin  resistance 
with  moment  of  oroblem  assignment  confirmed  assumption  that  rapid  drop  in  skin 
resistance  is  due  to  development  of  emotional  conditions  in  tho  subject.  Comparison 
of  verbal  recordings  and  skin  resistance  dynamics  showed  little  change  in  resistance 
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when  subjact  could  not  soo  a  solution  to  the  problem  or  when  ho  had  an  idea  he 
considered  of  little  valuo,  but  a  drop  in  resistance  when  a  "flood"  idea  occurred. 

Thus  development  of  enotional  state  is  related  to  the  development,  during  tho  course 
of  mental  activity,  of  new  previously  unnoticed  information  or  of  new  mode  of  action, 
The  ti-.o  interval  between  initial  development  of  idea  or  action  and  final  solution  of 
problem  is  characterised  by  sharp  changes  in  the  resistance  curve  when  variants  aro 
considered.  Differentiation  In  the  stages  of  initial  enotional  and  final  rational 
evaluation  of  the  course  indicates  that  there  exists  a  spoeial  selection  r.echanisn 
which  regulates  the  direction  of  the  operation  of  the  "calculating"  mechanism. 
Drotlohal  evaluations  determine  the  area  of  subsequent  search.  Once  emotional 
evaluations  fulfill  the  function  of  soleetion,  narrowing  the  field  of  search,  and 
regulating  its  direction,  they  should  be  directed  to  the  category  of  heuristics — that 
which  Units  the  search  in  the  area  of  a  larger  number  of  possibilities.  Orig.  art. 
has:  1  figure. 
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AUTHOR:  Tikhomirov,  0.  K.;  Vinogradov,  Xu.  Xe. 

CRGi  none 

TITLE:  Sections  in  an  heuristic  function 

SOURCE:  Vseaoyuenaya  konfererttsiya  po  neyrokibematike,  3d.  Rostcv-on-Ibn,  1967* 
Problemy  neyrokibernetiki  (Problems  of  neurocybernotics ) ;  referaty  dokladov 
konferantsii.  Rostov-on-Don,  Ied-vo  Rostovs kogo  univ.,  1967,  148-149 

TOPIC  TAGS:  emotion,  heuristic,  thought  process 

ABSTRACT:  Experimental  investigation  of  emotional  states  during  solution  of 
intellectual  problems  demonstrated  a  sufficiently  clear  relation  between  states  of 
emotional  activation  and  choice  of  a  basic  principle  for  problem  solution.  Analysis 
of  this  relation  demonstrated  that  states  of  emotional  activation  are  part  of  the 
process  of  search  for  a  solution.  A  state  of  emotional  activation  acts  as  a  certain 
nonspecific  signal  for  "stopping"  and  as  a  nonspecific  anticipation  of  the  principle 
of  solution  (or  of  final  solution).  Finding  the  principle  of  solution  of  a  problem 
has  two  phases,  selection  of  an  approximate  region  and  then  the  finding  of  the 
principle  itself.  Ibotional  activation  determines  the  subjective  valuo  of  a  direction 
of  search.  With  the  appearance  of  a  need  for  information  search,  emotions  do  not 
simply  substitute  or  compensate  but  regulate  the  course  of  search  itself.  Emotions 
are  not  generators  of  random  solutions  but  act  as  a  faotor  in  directing  the  search* 
Fixation  of  the  search  sons,  decrease  of  its  sice,  and  change  in  the  nature  of  search 
aotions  occur  unier  the  influence  of  emotional  activation.  The  data  obtained 
demonstrate  that  the  amotions  fulfill  heuristic  functions  in  solving  complex 
intellectual  problems. 
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AliTKO.t:  Trofimov,  A. 
C?.G :  none 
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Heuristic  self  learning  program  for  o no  class  of  information  situations 


SOURCE:  Vsesoyuznaya  korferentsiya  po  r.eyrokiberno-tike ,  3d,  Rostov -an -Don,  1967, 
Problemy  neyrokibernetiki  (Problems  of  neurocyberr.etics);  referaty  dokladov  . 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  1967,  150 


^AGS:  heuristic  programming,  self  organization,  learning  process,  human  memory, 
biologic  model 


ABS-.-tAC?:  Typical  conditions  for  self  learning  of  living  organisms  were  distinguished 
and  an  heuristic  self  learning  program  was  created.  The  learning  environment  was 
represented  as  deterministic  with  stable  cause  and  effect  relationships.  A  set  of 
limitations  determined  the  appearance  and  disappearance  of  signals.  Signals  of  the 
conditional  inhibitor  type  were  assumed  present,  which  prohibited  attainment  of 
purposes  such  as  obtaining  water  or  food.  Iho  self  learning  problem  consisted  of 
forming  a  structure  in  the  memory  reflecting  the  regularities  of  the  external 
environment.  The  presence  of  this  structure  made  it  possible  to  form  a  plan  of  action 
for  attainment  of  the  purpose  in  any  situation.  Simulation  was  carried  out, 
demonstrating  the  effectiveness  of  the  programs  work  under  specific  conditions. 


268. 

AUmCR:  Uteush,  E.  V. 
CRG :  none 


TITLE:  Some  problems  of  investigating  short  term  memory 

SOtP.CS:  AM  SSSR.  Hauchnyy  sovet  po  kompleksnoy  problems  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Hauka",  196?,  238-240 

TOPIC  TAGS:  human  memory,  computer  memory,  biologic  model 

ABSTRACT:  The  development  of  computers  with  memory  functions  carried  out  by  a 
complex  of  memory  units  indicates  that  the  concept  of  dividing  biological  memory  only 
into  short  term  and  long  term  memory  is  unsatisfactory.  By  analyzing  the  forms  of 
computer  memory,  possibly  comparable  forms  can  be  found  in  biological  memory.  The 
computer  memory  consists  of  an  operational  memory,  external  memory,  long  term  memory 
and  a  buffer  memory  known  as  instant  memory,  Ihe  latter  tyro  of  memory  is  directly 
connected  with  the  external  organs  (speech  and  auditory  apparatuses)  and  belongs  to 
the  class  of  memory  units  with  variable  time  of  information  storage  and  mo.iory 
erasure.  On  the  basis  of  classifying  biologic  memory  (sec  Fig.  l)  according  to 
information  storage  time  and  having  characterized  buffer  memory  as  instant  memory,  a 
possible  model  of  human  biologic  memory  can  be  represented  as  shown  (see  Fig.  2), 
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Ihia  model  doer,  not  show  tho  c;-/.iroi  devices  an!  instant  r.c.:-.ory  esters  a  closed  linn 
designated  sa:  instant  ir.oro-y— cr..e=h— lu?.-— in^— instant  r::..ory.  In  this  r.odol 
information  erasure'  and  porsibly  the  read  cut  fro.i  tho  instant* mc.iory  take,-;  place 
only  after  cc:*pcnsaUon  of  the.  signal  in  tho  instant  tnemor;, .  at  which  tir.a  tho 
difference  of  signal';  from  the  direct  end  feuucack  lines  is  sufficiently  s::all  or  is 
equal  to  iero.  Only  vith  such  «  mechanism  can  tho  capacity  of  instant  mer.ory  be 
minimal.  The  capacity  of  instant  memory  largely  depends  or  the  individual  character¬ 
istics  of  an  object  and  tho  tire  delay  in  the  direct  and  feedback  lines.  With  tins 
delays  equal  to  aero,  the  required  capacity  is  smallest,  hut,,  with  increase  in  tiro 
delay,  instant  memory  capacity  grows;  and,  vith  a  long  time  delay,  tho  capacity  rry 
not  bs  adequate  and  normal  functioning  of  the  medal  r  ay  bo  impaired,  Echo  psreepti rz. 
of  man  is  connected  witu  tho  instant  memory  structure  of  the  brain.  An  echo  appears 
following  a  time  delay  of  0  to  0.1  see  and  is  not  perceived  as  a  separate  sound. 
Apparently,  this  tine  delay  is  characteristic  of  instant  memory,  but  long  time  delays 
during  perception  affect  the  action  mechanise  of  instant  memory.  Crig.  art.  has;  2 
figures . 


Fig.  1.  Diagram  of  human  biologic  memory. 

124— long  terra  memory; 

SH— short  term  memory; 

1M — instant  memory 

1 —  speoch  apparatus; 

2 —  auditory  apparatus. 


Fig.  2.  Diagram  of  bionic  investiga¬ 
tions  of  instant  memory. 

LH — long  term  memory; 

Si-1 — short  term  memory; 

1M — instant  memory; 

1 —  speech  apparatus; 

2—  -auditory  apparatus; 

RD’J — regulated  delay  unit. 
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Til’Ll :  Unstable  auts-rr-ta  and  models  of  active  behavior 

SOURCE:  All  ddS.' .  l.'auc’nny.v  covet  po  kor-oluksnoy  problems  "K.'bc-'netika''.  Voprosy 
bioniki  (Froblcms  of  bionic.-}  :  osecrv,  Jsd-vo  "Ilauka",  1967,  292-294 

VO? iC  VACS:  bionics,  cybernetics,  r.’fom^oa,  automatic  machine,  r  athemr.tic  model , 
biologic  model,  mathematic  matrix,  function,  probability,  homeostasis,  probabilistic 
automaton,  reliability  theory 

ABSTRACT!  An  unstable  system  is  considered  as  a  model  of  a  biologic  control  system. 

It  is  found  possible  to  solve  various  problems  of  the  behavior  of  unstable  stochastic 
automata  that  have  a  natural  interpretation  in  terms  of  the  existence  of  living  organ¬ 
isms.  Given  matrices  P(3),  it  is  required  to  find  a  function  r(i)  such  that  the  life 
of  the  unstable  automaton  is  maximal .  Extensions  of  this  problem  that  have  been 
solved  earlier  are  described.  A  problem  of  homeostatic  behavior  of  an  unstable  autom¬ 
aton  is  given,  in  which  it  is  required  to  find  an  output  function  r(i),  whe:  o  i  is  the 
state  of  the  automaton,  such  that  the  probability  of  falling  into  an  absorbing  state 
before  falling  into  a  preferred  subset  is  minimal.  Problems  of  behavior  are  converted 
to  the  language  of  reliability  theory.  Orig.  art.  has:  3  formulas. 


270. 

MODELING  OF  UNEXPECTED  SITUATIONS  AND  INVESTIGATION  OF  REACTIONS  WITH 
A  KINOREFLEXOMETER 


Verkhalo,  Yu.  N.  Soveshchaniye  po  problemam  vysshey  nervnoy 
deyatel'i.osti,  21st,  1966.  Tezisy  i  referaty  dokladov.  Moscow,  Izd-vo 
"Nauka,"  1966.  73-74.  AT7024083 

In  many  professional  occupations,  complex  situations  require  a  correct 
choice  of  action.  The  motor  problem  (response  reaction  to  a  given 
situation)  is  often  difficult  and  requires  previous  experience  to 
evaluate  the  current  situation.  However,  development  of  a  successful 
program  of  action  in  microintervals  of  time  is  possible  only  with  long 
practice.  To  reduce  the  time  necessary  for  acquiring  such  experience, 
modeling  of  expected  and  unexpected  situations  on  film  is  proposed.  With 
the  use  of  a  kinoreflexometer,  situations  can  be  reconstructed  by  pro¬ 
gramming  the  visual  and  acoustic  stimuli  on  a  film  with  a  soundtrack. 
Special  markings  on  certain  film  frames  can  automatically  switch  or. 
recording  equipment  (chronometric  or  chronographic)  as  the  frames  pass 
through  the  projector.  The  subject  can  respond  to  the  situation  by 
applying  the  proper  controls  on  a  panel  in  front  of  him,  and  in  some  cases 
cases  the  situation  can  be  changed  in  relation  to  time  or  direction. 

[06] 
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EEC  ANALYSIS 


ORGi  Physiological  Institute  of  Prague,  ChSSR  (Fizlologicheskiy 
Institut  Prags,  ChSSR) 

Vcys,  T.  Merhvuzovsl  ./n  nauchnaya  konferentsiya  po  neyrokibernetike, 

2d,  Rostov-cm-Ooi: ,  196t>  Probleay  ncyrokibcmetiki  (Problems  of 
neuroeybemetiCfi} ;  materialy  konferentsll,  v.  2,  Rostov-on-Don,  Izd- 
vo  Rostovskogo  unlv.,  1966,  132-135.  AT7033544 

TW  tiev  cybernetic  methods  have  not  yet  been  useful  in  experimental 
study  of  brain  activity,  but  they  have  shed  nev  light  on  the  evaluation 
of  the  results  of  stimulus-reaction-typc  experiments.  Experiments  of 
riiis  type,  including  Pavlov’s  method  cf  studying  the  central  nervous  system, 
reveal  some  general  principles  of  NS  function,  but  the  specific 
mechanisms  of  these  activities  remain  unknown.  The  results  of  research 
on  the  "black  box,"  the  brain,  are  of  only  hypothetical  value.  The 
clcctrophysiologlcal  methods  permit  the  recording  of  bioclectrlcal 
processes  ranging  from  activity  on  the  intracellular  level  to  complex 
brain  activities.  The  difficulty  of  evaluating  these  data  lies  in  the 
abundance  and  complexity  of  Information;  it  is  also  difficult  to 
determine  which  parts  of  the  recording  are  most  important.  Even  an 
EEC  made  with  many  leads  and  analyzed  by  the  best  methods  does  not 
always  reveal  Che  most  important  activities  of  the  CNS.  For  example, 
a  good  correlation  between  activity  and  the  EF.G  exists  during  the 
transition  from  wakefulness  to  sleep  or  during  awakening,  but  the 
use  of  certain  drugs  can  give  a  false  picture:  atropine  with  cocaine 
produces  waves  typical  of  the  telencephalic  sleep  phase,  and  eserlne, 
of  the  t h  o  mbencephalic  phase.  Sleep  or  narcosis  after  functional 
decortication  Is  not  reflected  in  the  EEC.  EEC's  of  the  same  type  can 
be  obtained  from  different  parts  of  the  brain,  or  from  different 
animals  in  normal  or  pathological  conditions.  The  EEC  of  a  frog  after 
an  experimental  shock  producing  an  epileptic  seizure  does  not  differ 
from  the  human  alpha  rhythm.  Correlational  and  spectral  analyses  also 
do  not  give  a  full  interpretation  of  EEG.  EEC's  which  have  identical 
correlograms  differ  in  amplitude  histograms.  During  sleep,  which 
consists  of  3  phases,  considerable  changes  in  activity  take  place  in 
the  cortex,  but  they  are  imperceptible  in  the  mathematical  analysis  of 
EEG.  Spectral  analysis  of  the  EEC  clearly  shows  a  peak  in  the  region 
of  che  low-frequency  spsctnzs.  During  awakening,  the  spectrogram 
flattens  and  becomes  similar  to  that  of  white  noise.  The  functional 
conditions  In  che  beginning  and  termination  of  sleep  are  very  different, 
but  the  spectrograms  do  not  indicate  it.  No  methods  of  analyzing  a 
portion  of  EEC  immediately  preceding  a  change  of  activities  during  the 
onset  of  slmsp  caa  show  «  change.  The  EEG  is  related  to  complex 
processes  which  take  place  on  the  synaptic  level,  but  it  has  no 
connection  with  the  transmission  of  Information  or  the  conduction  of 
Impulse:],  as  indicated  by  microphysiological  research  and  other  data. 

The  importance  of  the  EEG  is  certainly  recognized,  but  it  should  be 
ev.ilujtcd  very  cautiously.  [EF] 
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INFORMATIONAL  VALUE  OF  THE  EEG 
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Rostovogo  ur.lv.,  1966,  135-138.  AT7033545 

Research  on  EEC  evaluation  lias  been  conducted  using  10 — 15-sec-long 
EEC's  recorded  on  magnetic  tape.  They  were  fed  into  an  .analog-digital 
converter,  then  into  the  computer,  using  the  principle  of  digital 
filtration  for  the  program  of  Walter  and  Ashby.  For  amplitude  histograms, 
the  "Ural-2"  digital  computer  and  sometimes  the  amplitude  analyzer  were 
used.  These  methods  do  not  reveal  differences  in  EEC's  taken  in  dif¬ 
ferent  situations  or  orginating  from  brains  of  different  structure. 

There  are  three  types  of  correlograms ,  spectral  functions,  and  amplitude 
histograms.  An  analyzed  recording  is  similar  either  to  a  modulating 
harmonic  function  of  amplitudes,  or  to  two  close  harmonic  functions. 

In  the  second  case,  either  both  harmonic  functions  modulate  together, 
or  the  frequency  of  the  basic  harmonic  vibration  varies  after  the 
analyzed  period.  To  facilitate  the  statistical  evaluation  oi  correlo¬ 
grams,  an  approximation  of  the  concrete  correlational  function  can  be 
used.  The  resulting  simplified  analytical  expression  can  be  characterized 
by  ‘several  parameters.  By  varying  these  parameters,  the  correlational 
functions  can  be  modeled  by  an  analog  computer.  This  method  permits  the 
statistical  evaluation  of  larger  groups  of  correlograms,  for  examplq  50 
of  one  physiological  situation,  and  50  of  another.  A  section  of  the  LEG, 
taken  singly,  has  little  value  as  the  EEG  is  constantly  variable  from 
the  physiological  point  of  view.  Various  interpretations  are  possible 
fur  the  correlograms  of  the  third  type.  Such  a  correlograrc  can  be 
modeled  by  the  use  oi  the  cyclic  harmonic  functions,  their  interrelations 
in  various  phases,  attenuation  parameters,  and  various  forms  of  the 
constant  function  component.  But  these  methods  do  not  indicate 
differences  between  correlograms  and  spectrograms  in  different  situations 
as,  for  example,  the  alpha  rhythm  and  the  EEG  of  a  frog  during  an  epileptic 
seizure,  because  this  is  a  phenomenological  approach  which  does  not  reveal 
the  internal  processes.  Physiological  experiments  prove  that  a  dissocia¬ 
tion  of  EEG  and  behavior  can  easily  be  obtained,  just  as  a  certain 
function  without  the  typical  EEG  or  a  typical  EEG  without  the  typical 
function  can  be.  There  is  no  simple  linear  connection  between  the  brain 
mechanisms  and  the  EEG,  though  the  logic  of  many  experiments  seems  to 
imply  it.  The  EEG  indicates  clearly  the  state  of  sleep  and  ever  its 
phases.  During  sleep,  the  cross-correlational  function  is  more  pronounced 
and  the  cross-spectral  functions  show  better  synchronization  of  the 
activities  of  different  parts  of  the  brain.  The  first,  or  t  he  tele- 
encephalic,  sleep  phase  is  characterized  by  slow  waves  in  the  c-rtex  and 
the  hippocampus.  The  second  phase  presents  a  complete  dtsynehrcr.iza- 
t  ion  in  the  cortex  and  regular  theta  activity  in  t hippocampus ,  The 
EEC  of  the  beginning  and  the  end  of  the  rhomhencephal ic  phase  shows  no 
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difference ,  but  the  an.„  ml  wakes  up  in  a  second  or  two  without  any 
exterior  stimulation  at  the  end  of  the  phase,  though  it  needs  a  strong 
stimulation  te  awaken  at  the  outset.  But  there  is  no  EEG  typical  of 
sleep  or  wakefulness  which  could  not  be  obtained  in  another  situation 
by  drugs  or  other  means.  These  outwardly  similar  EEG's  cannot  be 
differentiated.  The  existing  analytical  methods  are  imperfect  in  two 
respects.  They  rely  on  mean  values.  A  correlogram  cannot  be  done  for  a 
period  shorter  than  10  sec,  but  if  the  period  lasts  longer,  the  recording 
varies  considerably .  The  second  difficulty  lies  in  the  lack  of  methods 
for  date  reduction.  Such  methods  could  make  possible  e  stetistical 
eveluetlon  of  large  groupe  of  EEG's  which  could  be  of  use  to  physiologists 
and  clinicians.  [gpj 
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TOPIC  TAOS:  PERT,  operations  research 

ABSTRACT:  Intermediate  goals  of  tho  problem  are  denoted  by  a  finite  number  of 
interlocking  points.  It  is  issuracd  that  man  knows  tho  problem  situation  well  enough 
to  evaluate  transitions  from  one  intermediate  goal  to  another.  Tho  sot  of 
intermediate  and  end  goals  and  of  possible  transitions  between  them  are  interpreted 
in  the  model  as  a  finite  connectod  and  directed  graph  without  contours  in  which  a 
vortex  corresponding  to  the  initial  condition  and  a  set  of  vertexes  corresponding  to 
t  -  end  goals  are  fixed.  The  process ’'of  reaching  the  end  goals  is  reduced  to 
determining  one  step  at  a  time  in  situations  occurring  after  each  such  transition. 
The  analysis  necessary  for  choice  of  a  step  is  accomplished  by  weighting  each  end 
goal,  and  then  redistributing  the  weight  in  succession  to  «n  Intermediate  goals. 

Tb*  difficulty  of  each  possible  transition  and  its  motivation  characteristics  are 
.considered  in  this  redistribution.  The  step  to  be  performed  next  le  the  one  leading 
to  the  adjacent  vertex  wiob  the  maximum  weight. 
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TITLE:  On  a  language  for  modeling  psychic  functions 
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algorithmic  language,  machine  languase,  computer  language,  natural  language,  computer 
programming 

ABSTRACT:  Problems  of  modeling  psychic  processes  are  considered,  starting  from  the 
level  of  natural  language.  Natural  language  is  < onsidered  the  most  clear  and  adequate 
reflection  of  the  nature  and  characteristics  of  psychic  processes.  Natural  language 
is  converted  to  a  language  with  a  base  set  and  a  set  of  key  words  (an  analytic  model 
of  the  natural  language),  to  a  synthetic  model  of  the  latter  language,  to  algorithmic 
language,  and  to  machine  language.  The  algorithmic  language  is  discussed  in  detail, 
and  requirements  on  such  specialized  languages  are  described.  An  expanded  address 
language  with  a  translator  in  the  form  of  an  attachment  to  existing  address-language 
translators  is  considered  a  first  approximation  to  the  modeling  language.  Orig.  art. 
has:  4  formulas. 
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ABSTRACT:  The  method  applies  to  optimization  of  control  of  an  open  hearth  dopartment. 
The  original  scheduling  methods  (strategy)  of  the  department  were  far  from  optimal. 
Idle  periods  frequently  occurred  because  of  irrational  arrangement  of  equipment  and 
difficulty  in  predicting  the  course  of  molting,  leading  to  difficulties  in 
coordinating  operations ,  A  method  of  dynamic  programming  is  used  for  optimization  of 
control,  but  the  number  of  control  strategies  that  must  bo  investigated  can  be  so 
great  that  the  method  is  useless  in  practice  because  of  limitations  in  compute:' 
speeds  and  memories.  To  reduce  the  dimensions  of  the  problem,  on  heuristic  rule  is 
introduced  to  ovaluata  the  condition  of  the  object  and  possible  controls.  This  rule 
was  determined  during  study  of  the  work  of  the  department's  work  ichedulor,  and.it 
significantly  narrows  the  range  of  search  for  eontrol  strategies.  The  effectiveness 
of  the  heuristic  method  is  analyzed. 


SECTION  2>.  PROBLEMS  OF  TRANSMISSION,  PROCESSING,  AND  ENCODING 
OF  INFORMATION  IN  THE  LIVING  ORGANISM 
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ABSTRACT 1  Experiments  vere  carried  out  on  m.  extensor  longus  digit!  IV  tension 
receptors  according  to  a  method  described  by  Kats  in  1950.  to  study  the  conversion  of 
an  external  signal  into  a  corresponding  sensor  message,  i.  e.,  to  determine  the 
algorithm  of  conversion  of  a  continuous  value  of  external  action  into  an  impulse 
sequence  of  signals.  Results  indicate  that  the  work  of  the  tension  receptor  is  a 
system  with  sufficiently  stable  parameters.  It  is  certain  that  the  tension  receptor 
has  clearly  expressed  uncontrolled  spontaneous  activity  with  a  specific  leading 
function,  the  frequency  of  impulses  generated  by  the  ton* ion  receptor  boars  a  linear 
relation  to  the  value  of  absolute  elongation  of  the  muscle.  The  threshold  for  the 
emergence  of  action  potentials  in  the  receptor  fluctuates  within  specific  limits. 

With  actions  controlled  at  the  receptor  input,  i.  s.,  with  tension  of  the  receptor 
according  to  sinus iodal,  sawtooth,  or  right-angled  laws,  the  receptor  transforms  the 
message  obtained  into  a  stream  of  neural  impulses  which  has  a  specific  structure 
according  to  th*  disturbance  transmitted. 
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1 

(3S7J AC? :  Coding  visual  information  in  the  peripheral  part  of  the  visual  analyzer  is  j 
considered.  A  proposed  model  represents  a  multilayer  neuron  network  based  on  certain  .  | 
physiological  concepts.  Both  discrete  and  continuous  black-white  images  can  be  input  j 
signals  for  the  modol,  which  is  constructed  according  to  the  principle  of  a  , 

"nhysiological  funnal."  The  model  con:  a)  separate  contours  of  a  form;  b)  determine 
the  magnitude  of  tho  angle  of  inclination  of  a  rectilinear  edgo  of  the  form  relative  j 
to  the  receptor  fiolds  c)  code  tho  direction  and  velocity  of  a  moving  form;  and, 
d)  ensure  high  reliability  of  coding  both  in  relation  to  external  noise*  and  in 
relation  to  defects  of  elements  in  any  laysr. 
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ABSTRACT;  The  article  presents  a  literature  survey  of  mostly  American  sources  on  ttam 
role  of  RNA  in  learning  and  memory  processes.  Basically,  there  are  three  approachea  j 
to  the  study  of  RNA  and  learning  processes.  The  first  approach  studies  the  effects  i 
of  parenteral  administration  of  RNA  on  the  learning  of  experimental  animals.  The  i 
author  feels  that  this  approach  contributes  very  little  to  the  understanding  of  the  j 
molecular  bases  of  memory  because  the  action  mechanism  of  the  administered  RNA  is  not  \ 
clear.  The  second  approach  consists  of  inhibiting  either  protoin  or  RNA  synthesis  i 
with  the  introduction  of  such  substances  as  RNA-ase,  actinoaycin  D  or  C  or  pyrcmycin.  j 
lhe  third  approach,  represented  by  the  work  of  Holden  Hyden  determines  the  chemical  - 
composition  and  activity  of  separate  brain  cells.  The  author  considers  this  method  j 
"a  million  times  more  sensitive  than  the  ordinary  mlcroohemioal  methods."  On  the 
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basis  of  years  of  research,  K, -den's  work  indicates  that  different  tvn-s  of  Rna'.t... 
Synthesised  in  different  phases  of  learning.  In  the  early  stage  of  learning  •*«,« 
new  stimulus  excites  the  neuron  genes ,  a  small  amount  of  now  RNA  rich  in  adenin  and 
RViCi<  **  *ynyiCsizo'it  vfrl0n  learning  is  successfully  completed,  a  ribosomal  tvoe  of 

n^wwCfu^tiwii?  an?huyt0t^  iS  Sy3?thesieod;  this  ***>  of  RNA  is  also  noccssSj  for 

\  l  lcar"lnS  process  is  apparently  related  to  synthesis  of 
th®  ^formation  reinforcement  process  and  physiological 
i8,  secompanied  by  ribosomal  RNA  synthesis.  J.  B.  Flexor's  experiments 
f^-stion  mechanism  of  memory  traces  is  related  tTp^tein 
i?^rf9^  4,1  r*iatior  to  Hyden'e  work.  Floxner  introduced  pyror.ivoin 
bilaterally  into  the  temporal  lobe  and  frontal  lobe  and  found  that  Iona  term  memory 

^  e3mtha#i8  initio;  STS. 

J,y*,9  and  frontal  lobe.  The  author  point*  out  that  Flexner'a  data  do  not  contradict 
Hyden'a  conclusions.  Orig.  art.  hast  1  table.  contradict 


279. 


r  ADTHCH:  Bykov,  K.  A.;  Funtikov,  B.  A. 

■{:'<  OSCi  none 

r"(  ■  v  , 

'• '  +>’i  . 

<  V  ,  TITP*f  Investigation  of  transitional  processes  in  different  links  of  the  visual 
' ';k‘ .  system  of  the  frog 

^V.SSf31  v#M°y'«n*y* konferentsiya  po  neyrokibernetike .  3d,  Rostov-on-Don,  1967. 

,-‘r:  Probloffly  noyroJdbematiki  (Problems  or  neurocybernotlca/i  referaty  dokladov 

Rcnfcrentsii.  Rostov-on-Don,  Isd-vo  Rostovskogo  univ.,  1967,  16-17 

TOPIC  TAOS :  frog,  visual  activity,  electroretinography 

;  1  V*‘H  -V,  ■ 

■ ! V  ABSTRACT:  Studies  of  the  processing  and  transmission  of  information  in  sensory 

eye  terns  are  mostly  concerned  with  stationary  states  established  in  time.  However,  in 
i.«^;  actuality  the  visual  system  very  rarely  functions  undor  static  conditions.  Stimuli 
received  by  receptors  of  the  retina  are  continuously  shifted  over  it  and  arc  changed 
with  time.  For  this  reason  investigation  of  transitional  processes  from  one  state  to 
';v,'  another  is  of  lnterost.  Investigation  of  a  reaction  in  response  to  two  optical 
“11$#  ■timuli*  when  the  second  stimulus  follows  with  a  different  delay  behind  the  first  one, 
-t/*  ;  i*  »  specific  approximation  of  these  operating  conditions  of  the  visual  system.  The 
Mthora  studied  electric  responses  of  the  retina  and  midbrain  to  two  optic  stimuli, 
iTiS1"8  ?**  dyn*njcs  of  responses  in  relation  to  the  interval  between  flashes  with 
different  parameters  of  optical  stimuli.  Such  an  approach  parmittad  the  evaluation 
transitional  proeaasea  of  the  peripheral  and  eantral  links  of  the  visual  analyser. 
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ABSTRACT:  Experiments  on  dogs  with  electrodes  permanently  implanted  in  various 
subcortical  brain  structures  in  the  motor,  temporal,  and  occipital  cortical  regions 
of  the  largo  hemispheres  indicated  that  different  sections  of  the  brain  participate 
in  conducting  and  processing  afferent  signals  from  the  stomach  and  the  intestino. 
Ihoso  soctions  of  the  brain  form  the  central  component  of  che  functional  system  that 
regulates  the  stomach's  activity.  The  composition  of  the  links  of  this  system  is 
not  uniform.  It  was  discovered  that  such  soctions  of  tho  brain  as  tho  hypothalamus, 
the  reticular  formation  of  mosoncephalon,  tho  reticular  formation  of  nodulla 
oblongata,  and  tho  cortical  motor  region  of  the  large  hemispheres  are  includod  in 
this  functional  system  in  certain  cases,  depending  on  tho  quantity  and  composition  of 
the  organism's  hormones.  Electrocoagulation  of  certain  links  of  this  system  in  the 
first  days  after  an  operation  disturbs  homeostasis  of  the  gastric  wall,  but  after 
one  to  two  weeks  homeostasis  is  reestablished.  In  other  cases,  the  hippocampus,  the 
limbic  cortex,  and  the  thalamus  aro  also  functionally  joined  into  this  system. 
Dotorministic  disturbance  of  certain  links  of  this  functional  system  had  an  effect 
of  short  duration  on  tho  activity  of  tho  stomach.  Data  woro  presented  which  indicate 
the  role  of  cortain  hormones  in  tho  union  of  different  soctions  of  the  brain  into  a 
functional  system  regulating  honoostasis  of  the  gastric  walls. 


-  25  7 


AUTHOR:  Gambaryan,  L.  S.;  Gasparyan,  Yu.  M. 


ORG:  Laboi'atory  of  Ncurobionics ,  Academy  of  Sciences  ArmSSR 
(Laboratoriya  ncyrobioniki ,  Akademiya  nauk  ArmSSR) 

i 

TITLE:  Some  problems  of  information  transmission  along  a  nerve  fiber 

SOURCE:  AN  SSSR.  Doklady,  v.  178,  no.  3,  1968,  745-747 

TOPIC  TAGS:  nerve  fiber,  neurophysiology,  signal  transmission, 
probability 

ABSTRACT:  According  to  the  theory  of  discrete  conduction,  a  nervous 
impulse  carrier  of  information,  generated  in  a  single  Ranvier  node  (RN) 
is  propagated  along  the  fiber  by  skipping  from  one  Ranvier  node  to 
another.  With  such  organization  of  impulse  conductibn,  the  probability 
of  information  transmission  along  the  fiber  is  determined  by  the  degree 
of  functional  readiness  displayed  by  the  Ranvier  nodes.  Experimentally 
it  has  been  shown  that  even  with  blocking  of  two  or  more  Ranvier  nodes, 
the  nervous  impulse  can  skip  over  these  contiguous  unexcitable  nodes. 

On  the  basis  of  these  data,  the  problem  of  information  transmission 
probability  is  considered.  The  problem< is  formed  in  the  following 
manner.  Let  the  nerve  fiber  have  N  RN,  and  let  t'.e  minimal  number  of 
contiguous  blocked  RN  over  which  the  nerve  impulse  cannot  skip  be  equal 
to  r.  It  is  assumed  that  an  RN  can  be  found  in  only  two  states:  state 
A  when  the  RN  is  not  blocked,  and  state  B  when  the  RN  is  blocked.  Let 
the  probability  that  an  RN  is  in  state  A  equal  P,  and  the  probability 
that  the  RN  is  in  state  B  equal  q  -  1-P.  A  nervous  impulse  entering  a 
fiber  can  be  propagated  to  the  termination  of  the  fiber  if  m  <.  r,  where 
m  is  the  number  of  contiguous  blocked  RN.  Evaluation  of  fiber 
reliability  is  reduced  to  calculating  the  probability  P(N)  of  tne  event 
not  taking  place,  at  the  same  time  when  m  r  contiguous  RN  will  be 
blocked.  The  mathematical  interpretation  of  the  problem  is  reduced  to 
finding  probability  P(N)  of  the  nonappearance  of  r  contiguous 
"failures"  in  repeated  independent  Bernoulli  tests.  Probability  of 
"success"  is  equal  to  P  and  "failure"  to  q  ■  1-P.  The  probability  to 
be  found  is  determined  by  the  following: 

■  1  bpm  N  <  r,  u/ifi, 

1—  4r(l  +  P{N  —  r)|  apa  r<tf<2r 
fP(N)-  it,  k.  w;th  <*> 

1  —  9'  2  *w+  s  «P«  N>2r  +  l, 

ill  M  ^  .  uoho\+, 

mo  a  (i)  •*»  (—1)*  dw-r«-ii  b  (0  “  ( —  1)*  Cs-tr  (/V) ,  Af,  a  N»  — 

path  ej  n usnbcrsp/  —  r  N  ‘  .  ' 

t+j  *  y+ 1~  • 


A  sot  of  curves  PCX)  =  f(N)  with  r  =  const  and  P  =  const  is  shown  (see 
Fig.  1).  Fig.  Id  shows  that  with  r  =  5  and  1’  =  0.9,  P(N)  =  1  all 
nervous  impulses  entering  the  fiber  reach  the  termination  of  the  fiber 
with  complete  reliability.  But,  from  equation  (1)  it  is  evident  that 
with  r  =  2  t  5  and  r  as  is  found  in  real  ner.  fibers,  the 
probability  of  transmission  of  a  single  impulse  ,  is  exceedingly 
small,  however,  it  is  well  knotv-n  that  useful  information  is  not  carried 
by  a  single  nervous  impulse,  but  by  a  bundle  of  successive  impulses. 
Thus,  the  reliability  of  the  work  of  a  receptor-fiber  system  is 
determined  by  the  probability  that  with  n  impulses  successively  entering 

the  fiber,  at  least  m  impulses  (m  =  1,2 . ,  n)  will  reach  the  end  of 

the  system.  In  this  case  the  probability  of  information  transmission 
along  the  fiber  m  will  characterize  the  reliability  of  the  receptor- 

fiber  system  and  is  determined  by:  Pn.n  —  1  —  Pn>  •  pj 

k~Q 

From  equation  (2)  it  is  evident  that  Pn.m  is  directly  proportional  to  n 
and  inversely  proportional  to  m.  Assuming  that  P(N)  ■  0.5,  n  ■  10  and 
m  =  1 ;  then  P  ■  1  -  /T  -  P(N77‘l  *  0.96875.  Thus,  .with  a  bundle  of 
successive  neWous  impulses;  the  probability  of  information  transmiss¬ 
ion  along  the  receptor- fiber  system  Pn  m  increases  sharply.  The  system 

proves  to  be  very  reliable  despite  the  low  reliability  of  the  fiber, 
itself.  The  paper  was  presented  by  Academician  P.  K.  Anokhin  on 
04Aug66.  Orig.  art.  has:  2  formulas  and  1  figure. 
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Fig.  1.  Dependence  of  the 
transmission  probability  of  a 
single  impulse  P(N)  along  the 
nerve  fiber  on-  the  number  of 
Ranvier  nodes  N  with  r  •  const 
and  P  *  const. 
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ABSTRACTS  Iho  reliability  of  information  transmission  in  an  organism  upon  its 
reaction  to  its  environment,  as  described  by  the  syston  onvironmcnt-rcccptor-brain- 
effcctor-environment,  is  subjected  to  mathematical  analysis.  Considering  tho  nervo 
impulse  os  tho  information  carrier,  tho  nervo  fiber  os  the  information  transfer 
channel,  and  propagation  along  tho  fibor  to  bo  effected  by  in pulses  jumping  from  one 
Ranvior  node  to  another,  tho  reliability  of  information  transmission  is  determined  by 
the  degree  of  functional  readiness  of  those  interceptors.  Tne  mathematical 
interpretation  of  tho  problem  by  other  authors  is  reviewed,  and  a  formula  is 
developed  for  approximating  the  reliability  of  the  nervo  fiber,  i.  o.,  for  calculation 
tho  probability  F(N)  of  tho  nonoecurronce  of  simultaneous  blocking  of  adjacent  nodes. 
Since  tho  information  carrier  is  a  group  of  success ivo  impulses  n,  and  not  a  single 
impulse  alone,  the  roliability  of  tho  rocoptor-fibor  system  will  bo  determined  by  tho 
probability  Pn  m  of  transmitting  m  of  the  n  impulses  to  the  end  of  the  system; 


P».  „ 1 


•i- 1 

i  -  V.  IV  w . 

k  " 


(5) 


Although  tho  probability  P(!<)  of  transmitting  a  single  impulse  is  snail,  the  specific 
coding  of  tho  e:cterm.l  stimulus  in  the  block  of  successive  impulses  significantly 
increases  the  probability  ?n  n  of  information  transfer  in  tho  rocoptor-fibor  system. 
Ihcre  is  discussion  of  transmission  of  information  via  non-iiyelinizod  fibers,  vhcrc 
an  irvpul.se  can  jump  over  a  blocked  section  of  tho  fiber  if  the  fiber  length  exceeds 
the  conductance  throohold.  Calculations  wero  not  made  in  the  absence  of  experimental 
data.  The  reliability  of  tho  integrating  function  of  the  brain  is  discussed, 
recognising  the  contribution  of  the  polyanalyser  activity  of  tho  brain  to  tho  increase 
in  tho  functional  reliability  of  the  contral  nervous  system.  Iho  polynnalycor 
principle  of  the  functioning  of  tho  brain  is  analysed  using  the  concept  of  the  formal 
neuron.  The  authors  concluded,  supporting  thoir  earlier  publication,  that  if  the 
probability  that  a  t.'uro.n  vill  fulfill  a  given  logical  function  is  taken  as  the 
criterion  for  evaluating  logical  reliability,  then  the  polyanalyser  principle*  and 
polysensory  convergence  tend  to  incroaso  tho  logical  roliability  of  Uvo  neuron.  Tho 
paper  was  presented  *t  the  XVIII  International  Congress  of  Psychologists,  1966.  Orig. 
art.  has;  6  figures  ar,d  6  equations,  ..  .  . 
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ABSTRACT:  A  theoretical  and  probability  model  of  the  work  of  an  individual  nerve 
fiber  (a  single  channel  of  communication)  under  certain  assumptions  is  proposed.  This 
model  permits  determination  of  the  probability  of  transmission  of  a  single  neural 
impulse  (the  carrier  of  information)  along  the  fiber.  Analysis  of  the  data  permits  u:. 
to  assume  that:  1)  transmission  of  the  neural  impulse  along  the  fiber  has  a 
probability  character,  the  fiber  is  not  a  passive  channel  for  information  transmission, 
and  specific  processing  of  information  takes  place  in  it;  and,  2)  a  single  nerve  fiber 
functions  comparatively  unreliably.  However,  in  transmitting  information  along  the 
receptor-fiber  system,  the  system  as  a  whole  functions  more  reliably  than  its 
components.  This  is  ensured  by  specific  coding  of  the  external  stimulus  in  the  bundle 
of  sequential  impulses.  Reliability  increases  in  the  neural  trunk  due  to  duplication 
of  transmission  channels.  The  polyanalyzer  principle  of  organization  of  functions  on 
the  level  of  an  individual  nerve  cell  is  expressed  in  the  multisensory  convergence  of 
impulses  of  different  modalities  on  a  given  neuron.  The  polyanalyzar  principle  of 
organization  of  functions  leads  to  a  considerable  increase  in  the  logical  reliability 
of  the  system. 
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ABSTRACT:  In  tho  process  of  evolutionary  development  of  biological  systems,  the 
mechanisms  and  organizational  principles  contributing  most  to  survival  aro  tho  ones 
which  were  developed  and  reinforced.  Considering  that  biological  systems  ropresont 
transmission  and  data  processing  systems,  it  appears  quite  promising  to  utilize  their 
basic  prlnciplas  of  organization  and  function  in  tho  dosign  of  highly  reliable 
radioeloctronic  systoms.  Considering  that  nerve  fibers  act  as* information 
transmission  channols  in  tho  nouron  organization  of  tho  brain,  mathematical  analysis 
data  arc  presorted  on  nerve  fiber  reliability  based  on  results  of  rocent 
electrophyslological  investigations .  A  formula  for  norve  fibor  reliability  is  derived 
showing  that  the  functional  reliability  of  the  biological  conductor  as  a  system  is 
very  high,  even  with  unreliable  functioning  of  its  elements.  Neurophysiological  data 
of  Soviet  and  foreign  scientists  on  the  polyanalyzer  activity  of  tho  brain, 
polys ons or y  convergence  of  impulses  on  cortex  neurons  and  subcortex  structures,  and 
also  the  high  reliability  of  work  performed  by  the  brain  indicate  that  the 
polyanalyzer  and  polysensory  principle  of  functional  organisation  leads  to  increased 
rails allity  of  biological  system  activity,  trig,  art,  has)  none. 
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ABSTRACT:  Cn  the  basis  of  electrophysiological  data,  a  formal  model  of  a  nerve  fiber 
is  presented .  It  is  assumed  that  a  nerve  fiber  has  N  Ranvier  nodes.  The  minimal 
number  of  contiguous  blocked  Ranvier  nodes  which  an  impulse  can  no  longer  skip  is 
designated  by  r;  that  is,  an  impulse  can  skip  r-1  nodes.  It  is  also  assumed  that 
Ranvier  nodes  can  be  found  in  only  two  states:  ready  for  excitation  (normal)  and 
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bIoc*?u.  Ihe  urcb ability  that  the  I-anvicr  nodes  will  be  in  a  normal  state  is  equal 
to  then  probability  of  a  blocked  state  is  equal  to  q  where  q  *  1  -  r.  *n  inpulse 
originating  at  the  start  of  a  fiber  can  spread  to  the  end  of  the  fiber  IT  e<  r  whore 
r.  is  the  nur. her  of  contiguous  unexcited  Ranvier  nodes,  *nd,  probability  ?(r.<r)  will 
determine  the  transmission  reliability  of  a  nerve  in  pulse.  Determination  of  the 
reliability  of  a  nerve  fiber  is  redueed  td  calculating  thb  probability  of  the 
nor.atspearar.ee  of  the  event  at  the  sane  tics  when  the  contiguous  Ranvier  nodes  are 
blocked.  Cn  the  basis  of  3err.ovi.Hi  tests,  ‘'success*1  is  represented  by  ?  and 
"failure*  is  represented  by  q.  and  ?  +  q  =  1.  It  is  necessary  to  calculate  the 
probability  of  the  nonappesrance  of  the  event  with  rs  >  r  where  r.  is  the  number  of 
contiguous  failures  of  I».  Probability  of  transnission  of  an  impulse  along  a  nerve 
fiber  With  S  naisrier  nodes  and  with  maximal  conductivity  of  r  can  be  calculatod 
according  to: 

1  np«  X  <  r 

1  -q'  [I  +  P  (N  -  t)\  npa  r  <  N  < 2f 
N1  K2 

I  _q»  Va(i)  +  V}  b(i)  npH  X>2r  +  1  (4) 

i^O  t-1 


PKtm<r)  = 


P;  (m  <  .'I 


1  npu  X  >  r 
1-q'j;  -P(N- 

ji— ~arTI 
I»-<(q+r-Pil  '‘-2* 


r)l  npa  r  <  X  <  Ur 
np#*  N  '  t  -  J 


(5) 


I  \  npu  X  <  r 

p*  (Ci>r)_)  I  -q'H  -fPtS  —  OJ  npa  r  <X  f2r 

j  (t-qf){l-1^)"‘'n?KX>2»~  1  (6) 


Since  in  real  nerve  fibers  2r  ♦  l,  for  further  analysis  only  this  part  of  formulas 
(**>  (5)  and  \5)  is  used.  For  convenience,  formula  (6)  is  used  with  *»>2r  *r  1;  thus: 


P*  {m<r)==(l 


l-qr 


(7> 


Frcm  this  formula  it  is  clear  that  with  increase  of  ?  and  r,  P^r.-c r)  grows;  and,  with 
increase  of  q  ar.d  P«;(r.<  r}  decreases,  he  simplest  calculations  according  to 


...ich  show 


formula  show  that  with  5.  &  2r  ♦  1  the  probability  of  transmission  of 
a-.p^lse  ?*-(n<.r)  is  exceedingly  snail.  Ihis  concurs  with  literature  data  vhi 
that  information  is  carried  by  a  bundle  of  successive  impulses  rather  than  by  single 
impulses.  Orig.  art.  has:  9  formulas. 
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AH: ..-’"l:  The  nourcr.  activity  of  the  lateral  geniculate  body  ar.d  the  activity  of  the 
rotvralar  fsrr.atiou  of  the  brain  etc:;  and  of  the  tractus  opticus  of  tho  cat  v ere 
jjive ::  tigated ,  to  obtain  data  on  tho  influence  of  nonstationary  changoa  in  tho 
spontaneous  activity  of  neurons  <f  the  lateral  geniculate  body  on  conduction  of  visual 
information.  Sor.?  spocific  effects  of  cortical  and  reticular  controls  on  tho 
transmission  of  signals  from  tho  retina  and  methods  of  separating  voak  reactivo 
signals  vith  a  background  of  spontaneous  inpulsation  wore  examinod.  A  functional 
diagram  for  transformation  of  visual  signals  in  a  lateral  geniculate  body  is  presented. 
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ABSTRACT:  Equipment  was  developed  to  investigate  the  motor  reactions  of  a  man  solving 
a  one-dimensional  signal  tracking  problem  changing  in  tine  according  to  a  specific 
program.  A  signal  f(t)  is  given  to  any  one  of  the  subject**  visual  or  auditory 
receptors.  During  investigation  of  vision  a  point  of  light  shifting  on  an 
oscillograph  screen  serves  ns  tho  signal.  During  investigation  of  hearing  a  sound  in 
a  telephone  headset  changing  in  intensity  is  the  signal.  The  signal  determines  tho 
subject’s  motor  reaction  y  (t).  Tho  difference  E  (t)  «  f(t)  -  (p  (t)  is  tho 
quantitative  measure  of  tracking  error,  and  the  subject  strives  to  reduce  this  error 
to  taro.  Two  sensorimotor  systems,  vision  vith  hand  movement  and  hoaring  with 
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ccer  r.c‘  c'-r.ir.i  on  r :  :.t  cr  left  .;*rifiv;ss.  Different  jub jo-els,  also  have  individual 
tracking  foatwos  re  v  or.  to  the  vs:  k  cf  both  right  r..d  loft  hrr.d...  Vac  rpoed  of 
in  for.-.  i  tier.  p-  Dressing  ir.  the  visual  and  auditory  analyzers  was  cor.parod  in  healthy 
subjects  and  ir.  subjects  with  focal  lesions  of  the  brain.  Since  the  method.  develc  d 
r  it  pcs  rib  do  to  compare  th.  work  of  bob:.  hemispheres  of  the  brail.,  it  is  possible 
to  evaluate  the  work  of  the  brain  as  a  bl-.cV:  box  with  two  inputs  (vision,  hearing)  and 
two  .bruts  (ri'ht  and  left  hand?,.  A  .  .s  of  change  in  the  nature  of  racking 
when  thero  arc  lesions  of  different  parts  of  the  brain  provides  an  approach  for 
finding  a  connection  between  the  speed  and  quality  of  information  processing  ir.  human 
sensorimotor  tracts  and  ir.  the  brain  structure. 


2  uu. 

AUillOi:  Kalinich,  D.  S.;  Kuznetsov,  S.  A. 

Cr-G:  r.or.o 

TITLE:  Perception  ar.d  processing  of  information  in  different  links  of  the  lateral 
lino  analyzer  of  fish 

SClv.CS:  Vses-i;’uzn?ya  kor.fcrentsiya  po  neyrokibernetike ,  3d,  Rostov-or.-Dor.,  1967. 
frobler.y  ncyroklberno tiki  (Problems  of  r.euroeyborr.etics ) ;  refer aty  dokladov 
kenferentsii.  ?os tov-on-Do.n ,  Izd-vo  Rostovskogo  univ.,  1967,  58-59 

1C- '1C  TAGS:  fish,  information  processing,  bioelectric  phenomenon,  neuron,  sensory 
motor  area 


xJSId ACT:  Stimulation  of  sir.gio  receptors  by  water  currents  in  a  direction  toward  the 
tail  of  the  fish  leads  to  sharp  increase  in  the  sequence  frequoncy  of  electric 
discharges.  Stimulation  of  single  neuromasts  by  water  currents  in  the  directon 
toward  the  head  leads  to  the  complete  disappearance  of  electric  discharges.  The 
sequence  frequency  of  spontaneous  discharges  from  single  neuror.asts  also  depend?  or 
the  rate  of  flow.  Thus,  increase  in  the  rate  of  flow  of  the  stimulating  stream  3. cub ; 
to  gradual  increase  in  the  seeuor.ee  frequency  of  discharges  up  to  a  maximum  -IV  e  at 
at  rate  of  flow  from  20-26  tun /sec.  Further  increase  ir.  f  V-:  loads  to  decrease 

in  the  sequence  frequency  of  impulses  until  they  dir.  ...  pi  soiy.  The  sequence 

frequency  of  electric  impulses  of  single  neurons  of  the  acoustico-l&teral  region  of 
tho  medulla  oblongata  and  of  the  cerebellum,  on  which  the  lateral  line  receptors 
converge,  is  directly  dependent  on  the  electric  activity  of  tho  receptors  during 
their  stimulation.  It  is  supposad  that  inhibition  of  electric  activity  of  the  nerve 
with  strong  water  flows  induces  natural  deafforer.tation  of  the  corresponding  sectio.,s 
of  the  brair.  which  regulate  the  system  of  lateral  line  organs.  The  activity  of  those 
sections  declines  and  tho  fish  slows  his  movement,  which  in  turn  induces  intensifica¬ 
tion  of  the  electric  activity  of  the  lateral  line  organs.  This  increased  electric 
activity  excites  the  corresponding  nerve  centers,  and  as  a  result  the  fish  again 
accelerates  his  movement. 
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TITLS;  In^Iu^nco  of  spatial  synchronization  of  slow  activity  of  tho  cerebral  cortex 
on  the  dynamics  of  excitation  transmission 

SCL'rtCi:  Vsosoyusriaya  konfe-r v.nts iyn  po  r-cyrokiberr.etiko,  3d>  Rostov-on-lcn,  19°?» 

-'■-•'rl.  my  r.cyrokibornetiki  (Problems  of  neurocybzrr.etics);  refer.-- ty  dokl&dov 
icon f  e  r  er.ts  ii  .  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  19c?,  ?k-73 

.CrIC  TAGS:  animal,  EaG,  cerebral  cortex,  biopotential,  sensory  motor  area,  visual 
physiology,  probability,  excitation  energy 

ABSTRACT:  In  continuation  of  work  on  a  controlled  32G  experiment  using  a  Ihopr 
electronic  computer,  the  experimental  procedure  vas  improved  by  increasing  tho  nu-.bor 
of  computer  input  channels  ar.d  by  making  certain  other  changes.  This  mado  it  possible 
to  study  the  functional  significance  of  the  correlation  of  biopotentials  between  the 
motor  zone  of  the  cortex  and  several  points  of  the  visual  zone  simultaneously,  for 
investigations  of  spatial  synchronization#  It  was  established  that  tho  probability 
of  transmission  of  excitation  from  the  visual  zone  of  tho  cortex  to  tho  motor  zone 
increases  linearly  with  growth  of  the  coefficient  of  cross-correlation  between 
corresponding  biopotentials.  Ih.  probability  of  transmission  of  ^citation  increases 
with  ia-cer  r.ir.bors  of  visual  zone  points  simultaneously  synchronized  vitn  the  no- or 
^.  tto  cross-oorrelatlon  coefficient  decreases  on  tho  average  with  increase  in 
tho  distanco  between  tho  correlated  points  of  the  corto*. 

th*  riiysiological  nature  of  synchronization,  xt  is  hypothesized  that  total  sp^taai 
synchronization  is  necessary  for  transmission  of  excitation.  Tho  probability 
transmission  of  excitation  from  the  visual  zone  to  tho  wo  -or  zone  is  subject 
eertali^oaoiricaVrolationship  which  depends  on  tho  individual  ch.r.ctoristics  of 
the  animal*.  Proliminary  experimental  determination  of  values  entering  into 
correlation  rakes  it  possible  to  predict  tho  probability  of  transmission  of 
excitation  for  a  selected  value  of  the  correlation  cos.-a-cient. 
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Til Lb:  lateral  inhibition  in  rocoptivo  systems  ar.d  the  capacity  of  tho  c oa unication 
channel 


SC”. Cb;  Vsasoyuznaya  konferontrlya  po  noyrokiborr.utike 
rrcbler.y  neyrokibcrr.ctiki  (Probl'  nr  of  neur  ocy'rerr.c ti c i 
kenferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.. 


,  3d  i  :*0.r.  Cov'-Or.-IM"  , 
);  refora  ty  dokladov 

i9o7.  eo-li 


19o?. 


TOPIC  TA3S :  information  processing,  visual  perception,  receiver  signal  to  noiso  ratio 

A'SIh/.Cf :  Lateral  inhibition  was  discovered  expert: icntally  in  the  receptive  systems 
of  all  analyzers  and  has  been  r.ost  fully  investigated  in  the  visual  analyzer,  A 
number  of  authors  havo  demonstrate i  that  lateral  inhibition  leads  to  accentuation  of 
r. enhor.ogc.no ities  in  the  spatial  signal.  The  present  investigation  covers  tho  effect 
of  lateral  inhibition  on  the  capacity  of  the  biological  communication  channel  of 
receptive  systems  and  higher  sections  of  the  analyzers.  It  was  demonstrated  that 
lateral  inhibition  at  the  inputs  leads  to  reduction  of  the  averago  number  of  impulses 
in  space  necessary  for  input  signal  restoration  with  proscribed  accuracy.  It  is 
supposed  that  the  only  noise  in  the  system  is  quantized  noiss.  The  form  of  the  signal 

doos  not  influence  the  result,  indicating  the  possibility  of  reduction  in  channel 
capacity.  The  quantitative  gain  increases  as  the  spatial  spectrum  of  the  signal 
broadens.  The  potential  possibility  for  reducing  the  channel  capacity  by  lateral 
inhibition  at  the  inputs  can  not  bo  realized  if  the  channel  is  stationary.  On  the 
contrary,  realization  is  possible  with  a  nonstationary  channel  (for  example,  ar. 
adapting  one)  and  with  simultaneous  scanning  of  the  signal  by  the  system  of  receptors 
(nystagmus  of  the  eye,  a  coving  image).  Thus  a  possible  relationship  is  established 
between  lateral  inhibition  (spatial  characteristics  of  the  system)  and  adaptation 
(time  characteristics)  of  the  inputs  of  the  biological  analyzers. 
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TITLE:  Elements  of  r.aurocybernetics  in  the  "mothor-fetus"  system 

SOURCE:  Vsesoyusnaya  nonferentsiya  po  neyrokibernetiko,  3d.  Rostov-on-Don,  196?, 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  ref era ty  dokladov 
konferontsii.  Rostov-on-Don,  IwJ-vo  Rostovskogo  univ,,  196?,  85 

TOPIC  TAGS:  rabbit,  embryology,  automatic  control  system,  signal transmission, 
central  nervous  system 

ABSTRACT:  The  set  of  two  living  organisms,  the  mother  and  the  fetus,  can  be 
'  .  considered  as  an  unusual  dynamic  system  with  internal  solf -regulation.  It  is  well 
known  that  tho  mother’s  body  is  capable  of  providing  stable  conditions  for  the  normal 
1  vital  activity  and  development  of  the  fetus,  sometimes  oven  under  strong  repeated 

disturbing  influences.  The  fetus  constantly  adapts  itself  to  changes  in  the  condition 
•  of  the  maternal  body.  The  hormonal  (humoral)  connection  between  mother  and  fetus 
•  provides  prolonged  and  gradual  processes  of  mutual  adaptation  of  the  two  organisms. 

More  urgent,  precise  and  possible  specialised  regulation  of  their  interrelations  is 
realized  by  the  nervous  system  (Garmasheva,  Kalinina,  Shvang,  and  others).  This  last 
conclusion  is  confirmed  by  nresent  data.  It  was  discovered  that  thermal  and  electric 
1 .  stimulation  of  the  skin  of  rabbit  fetuses  extracted  from  the  mother  but  connected  with.. 
V'-.T;.  her  via  the  umbilical  cord  and  the  placenta,  and  also  the  sudden  discontinuation  of. 

*■  ./  the  connection  botwoen  the  maternal  organism  and  the  fetus  caused  by  binding  tho 
^  umbilical  cord,  lead  to  an  activation  reaction  in  tho  reticular  formation  of  tho 
;  ,  v  mesencephalon  and  tho  limbic  (including  hypothalamic)  structures  of  the  prosencephalon' 
■  and  in  the  cortex  of  the  mother.  The  absence  of  a  direct  nerve  connection  between  the 
, maternal  body  and  the  fetus  has  been  demonstrated  by  morphologists.  It  is  most 
'.•/.  ..  probable  that  the  transmission  of  information  and  support  of  homeostasis  in  the 
\  "mother-fetus"  system  is  accomplished  indirectly  by  change  in  the  closely  connected 
.  .  cmphalo- placental  and  uteroplacental  blood  flows .  In  so  doing  the  receptor 
/"'apparatuses  are  excited  and  signals  enter  the  central  nervous  systems  of  both 
/  '  organisms.  The  final  useful  effect  of  tho  Interaction  of  mother  and  fetus  la  eaused 

(j  .to  a  considerable  dagroo  by  the  reactions  of  their  nervous  systems  to  ehange  in  . 

.0/  placental  blood  circulation. 
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TTTJ.":  Frperim^ntal  investigation  of  ir.for  >  ion  processing  in  the  auditor;/  analyzer 
during  tne  orientation  reflex 

SOURCE:  Vsosoyuz.naya  konfercntsiya  po  neyrokiburnetika ,  3d?  Rostov-on-Don,  19^?. 
Problem/  neyrokibornatiki  ( P-oblens  of  nourocyberneti  * ) ;  roferaty  doklcdov 
konferontsii.  Rostov-on-Don,  Izd-vo  F.ostovskogo  univ. ,  196?,  86 

TOPIC  TAOS:  information  processing,  audition,  reflex  activity,  cerebral  cortex, 
excited  state 

ABSTRACT:  Processing  of  afferent  information  arriving  at  the  central  end  of  the 
auditory  analyzer  during  performance  of  the  orientation  reflex  was  investigated  in 
experiments  on  dogs.  Tho  orientation  was  induced  with  tones  of  average  pitch  and 
intensity,  with  a  click,  and  with  a  piercing  sound.  Changes  in  tho  encephalogram  and 
in  the  induced  potentials  of  tho  auditory  region  of  the  cortex  in  response  to  a 
specific  stimulus  (in  tho  given  case,  an  audible  click)  served  as  indicators  for 
arrival  or  change  in  tho  quality  and  quantity  of  afforont  information.  Facilitation 
of  the  conduction  of  afferent  information  moving  along  a  specific  pathway  (docroaso 
in  tho  hiddon  period,  increase  in  the  amplitude  and  percent  of  monifes+stirn  of  *hn 
primary  response)  occurred  in  responso  to  a  new  stimulus  of  moderate  strength.  Thu 
facilitation  effect  decreased  with  decrease  in  the  relative  strength  of  tho  stimulation 
inducing  the  orientation  reflex.  Increase  in  strength  of  the  new  stimulation  changed 
the  rise  in  excitability  in  a  specific  auditory  pathway  into  the  opposite  process  of 
cxcessivo  inhibition  (increase  in  the  latent  period  of  the  primary  response,  decrease 
in  the  amplitude,  and  reduction  of  the  percent  of  manifestation).  The  relationship 
of  the  condition  of  specific  pathways  to  tho  strength  of  the  new  stimulation  can  be 
presented  in  the  following  form:  V.  -  Vq I  within  the  limits  of  3q  €  I  $  I.  ,  whero  Vq 
is  tho  standard  excitability,  and  VT  is  the  excitability  of  a  specific  pathway  under 
the  effect  of  a  now  stimulation  with  a  specific  intensity  I.  The  function  is  correct 
within  the  limits  of  a  certain  threshold  vr.lue  Iq,  sufficient  to  induce  the 
orientation  reflex,  and  up  to  a  specific  value  I  ,  the  uor  *  limit  beyond  which 
distortion  in  the  direction  of  changes  in  excitability  w.cura. 
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XIILS:  Principles  of  information  processing  in  a  model  of  e  neuroh  network  of  an 
auditory  system  (statics) 

SOURCE.  Avtomatika  i  telemekhsnika ,  no,  1,  i96B,  I60— 166 

TOPIC  TAGS:  audition,  neuron,  biologic  model,  information  processing,  acoustic  signal 

ABSTRACT:  A  multilayer  model  of  afferent  information  processing  in  the  auditory 
system  based  on  a  "principle  of  place"  hypothesis  is  described.  The  hypothesis  states 
that  information  on  the  frequency  and  intensity  of  an  auditory  signal  is  processed  in 
the  neuron  layors  of  the  auditory  analyzer  according  to  "principle  of  place,"  whereby 
the  quantitative  characteristics  are  converted  into  coordinates  of  the  excited  neuron 
regions.  The  spatial  structure  of  the  model  of  a  neuron  network  of  an  auditory  system 
is  represented  in  the  form  of  an  inverted  pyramid  (see  Fig.  6)  with  information  on  the 
auditory  signal  transmitted  from  the  lowest  layer  of  the  receptors  to  the  highest 
layer.  In  each  two  dimensional  layer  information  is  processed  according  to  two 
mutually  perpendicular  axes;  x  represents  the  frequency  axis  and  y  represents  the 
intensity  axis.  Changes  of  tho  excited  areas  on  the  layers  with  an  input  of  two 
continuous  monotonic  signals  of  different  frequencies  and  intensities  aro  shown  (see 
Fig.  7).  As  a  signal  moves  to  the  higher  layers,  the  excited  areas  become  narrower 
along  axis  x.  Stretching  of  the  excited  area  and  peaking  takes  place  along  axis  y; 
stretching  increases  with  increased  intensity  of  an  input  signal,  doth  areas  on  the 
highest  layer  (see  Fig.  7)  converge  into  points  with  coordinates  x,  y,  and  X£yg 
determining  the  frequency  and  intensity  of  the  signals.  The  proposed  hypothesis 
assumes  the  following  basic  positions:  l)  sharpness  of  the  neuron  frequency 
threshold  curves  in  the  spiral  ganglion  is  considerably  higher  than  expected  due  to 
the  high  quality  of  the  basilar  membrane i  and  the  sharpness  continues  to  increase  as 
it  moves  to  the  higher  layers;  2)  frequency  localization  of  neuron  responses  which  is 
initially  based  on  the  properties  of  the  basilar  membrane  is  preserved  at  all  neuron 
levels  of  the  auditory  system;  3)  the  range  of  sound  intensities  in  which  the  neuron 
rosoonds  is  narrowed  with  movement  to  higher  levels;  d)  the  number  of  neurons 
increases  with  each  level  moving  upwards;  and,  e)  the  higher  the  neuron  lovel,  the 
smaller  the  correlation  between  neuron  response  and  auditory  signal  parameters.  The 
authors  express  their  gratitude  to  G.  V.  Gorshuni  and  associates  of  the  laboratory 
of  Hearing  Physiology  of  the  Institute  of  Physiology  im.  Pavlov  AN  SSSR  for  their 
great  help  in  systematizing  and  analyzing  the  physiological  data.  The  authors  also 
wish  to  express  their  appreciation  to  M,  L.  Tsetliri  (deceased).  H.  A.  Ayzerman,  M.  H. 
Pongard,  M.  B.  Berklnblit,  N.  A.  Dubrovskiy  and  I.  A.  Shevelev  for  discussing  the 
work  and  for  their  helpful  comments.  Orlg.  art.  hast  7  figures. 
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on  different  layers  of  the  r.odel, 
A  -  intensity;  x  -  frequency 
logarithm. 
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kiSZikCZ:  fires  c-s  si ng  by  the  nervous  system  of  in  forint  ion  about  acoustic  signals  is 
conditionally  divided  into  tvo  stages:  transformation  of  infor.iation  into  a  form 
suitable  for  future  recognition,  and  recognition  itself.  Ih9  !.x>dcl  proposed  is  a 
multilayer  structure  of  elements  vith  properties  of  an  analogous  r.euro.i,  each  layer 
correspondin':  to  the  basic  levels  of  switching  of  fibers  in  the  auditory  system.  The 
number  of  elements  in  the  layers  increases  in  proportion  to  the  transition  to  higher 
layers,  so  that  the  model  can  ba  represented  in  the  fora  of  an  inverted  pyramid.  Tho 
layers  are  homogeneous  in  structure  and  the  layer  elements  are  completely  identical 


in  their  characteristics  and  ere  linked  to  each  other  by  direct  lateral  connections. 

In  the  investigation  of  this  r.euror.  network  it  was  assumed  that  information  about  both 
the  frequency  and  intensity  of  the  acoustic  signal  is  transformed  according  to  tho 
"place  principle,"  which  is  understood  as  tho  transformation  of  quantitative 
characteristics  of  an  external  affect  into  coordinate?  of  the  region  of  neurons  found 
in  an  excited  state.  In  the  first  layer  of  the  multilayer  structure  examined,  an 
acoustic  signal  with  a  pure  tone  can  be  considered  as  producing  a  sufficiently  broad 
excited  region.  With  ir; u- It  ior.  to  higher  layers,  the  place  principle  is  expressed 
vith  greater  clarity,  and  finally  at  a  certain  level  the  location  -:>f  a  very  mall 
group  of  excited  neurons  will  single-valuedly  characterize  the  frequency  and  intensity 
of  the  acoustic  signal  with  a  pure  tons.  Analysis  sf  data  from  electrophysiological 
investigations  demonstrated  that  the  basic  regularities  fer  behavior  of  neurons  of 
the  auditory  system  are  explained  well  by  the  proposed  model.  Certain  aspects  of  the 
work  of  the  model  wer-  investigated  vith  an  analog  computer. 
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TITLE:  Peripheral  co-ling  in  the  lateral  line  analytes*  of  fish 

SOURCE:  Vsesoyuznaya  konferentsiya  pc  neyrokibernot: ke,  3d.  Hostov-on-Don,  19&7. 
lYoble-y  neyrokiberr.atiki  (Problems  of  ncurocybcrnotics);  roferaty  doklado\ 
konferentsii.  Rostov -on-Don,  Izd-vo  r-ostovsko-o  ur.iv t ,  156?,  90 

TOPIC  TAGS;  fish,  r.euron,  information  processing 

ABSTRACT:  Transformation  of  information  in  the  surface  and  channel  neuromasts  and  in 
first  order  neurons  of  the  organs  of  the  lateral  l_ne  system,  of  fish  is  examined. 
Reactions  to  stimuli  close  to  the  threshold  values  were  studied.  Certain  general 
princiolos  for  coding  information  in  peripheral  sections  of  the  analyzer  system  are 
considered. 


296. 

AUTHOR:  Kel'tser,  A.  D. ;  Rel'tser,  K.  I. 

ORG ;  none 

TITLE:  A  ma thematic  r.odol  for  human  classification  of  signals  as  a  multichannel 
system  of  information  processing 

SOURCE:  Vscsoyuznaya  konf erents iya  po  noyrokibernetike ,  3d.  Rostov-on-Don,  196?. 
Problemy  neyrokibernotiki  (Problems  of  neurocybernetics) ;  refers ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  oniv.,  19&7.  9a 

TOPIC  TAGS;  man,  mathematic  model,  information  processing,  form  recognition,  digital 
computer,  learning  process,  signal  identification 

ABSTRACT:  Investigation  of  signal  perception  by  man  basod  on  the  principles  of 
neurodynamics  requires  the  creation  of  models  which  can  synthosizs  a  single,  adequate 
form  of  an  object  from  the  external  environment  by  analyzing  information  about 
qualitative  and  quantitative  characteristics  entering  by  different  channels.  A 
mathematic  model  for  form  recognition  is  examined  for  the  case  when  signals  into 
corresponding  channels  are  interdependent.  For  this  purpose  all  signals  and  their 
selected  combinations  are  depicted  in  the  form  of  points  in  a  finite  n-space  of 
observations,  in  which  subsets,  called  states  of  the  system,  are  selected.  Ra trices 
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.or  coefficients  of  the  correction  of  all  points  of  the  soaco  of  observations  are 
cor.s uructes  according  to  their  relation  to  these  subsets.  Data  fro.-  a  matrix  reflect 
At‘  a  c“rLaln  sc"so  thQ  learning  process  as  the  establishment  of  correspond! rr' 
connections  between  elements  of  stored  information  and  soleotior.  of  the  -.oat" 
informative  subsets,  Recognition  of  signals  trios  place  in  accordance’  with  the 
evaluation  which  tho  signals  on  the  selected  subsets  receive.  It  is  essential  that 
the  initial  signals  be  clas.r  tied  vrithout  selecting  any  informative  characteristics 
in  thorn.  Ihe  proposed  mathematic  model  v;as  realised  in  a  somewhat  simplified 
variation  on  a  digital  computer.  Investigations  demonstrated  the  advisability  of 
constructing  similar  models  both  for  study  of  the  processes  of  form  recognition  and 
for  construction  of  technical  systems  for  classifying  input  signals* 


AUTHOR:  Navakatikyan,  A.  0. j  Fridland,  S.  T. 

ORG :  none 

TITUS:  Processing  of  visual  information  under  low  intensity  stimuli  and  strengthened 
afferent  stimulation  of  the  central  nervous  system 

S0URC3:  Vsesoyuznaya  konferentsiya  po  neyro’cib  erne  tike ,  3d,  Rostov-on-Don,  1967, 
Probleny  neyrokibernetiki  (Problems  of  nourocybemetics) ;  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  kostovskogo  univ, ,  196?,  9?-9& 

TOPIC  TAGS:  visual  perception,  central  nervous  system,  light  biologic  effect, 
information  processing,  form  recognition,  probability 

ABSTRACT:  The  speed  of  processing  visual  information  under  conditions  of  low 
illumination  (2-10  lux)  v;as  investigated  by  presenting  simple  and  complex  visual  forms 
to  subjects.  The  speed  of  information  processing  attained  a  maximum  at  a  specific 
exposure.  Increase  of  this  exposure  induced  a  certain  increase  in  the  reliability  of 
recognition  but  decreased  information  processing  speed.  Change  in  the  speod  with 
increase  of  illumination  dopends  on  the  background  contrast  of  the  object.  Increased 
entropy  of  the  system  and  of  the  form  leads  to  increase  in  recognition  time  and 
increases  information  processing  speed,  although  at  a  slower  rate,  up  to  a  specific 
level.  The  expressiveness  of  individual  differences  in  information  processing  speed 
depends  on  the' size  of  the  alphabet.  It  was  found  that  information  processing  speed 
increases  with  strengthening  of  proprioceptive  afferent  influences  and  with  prolonged 
increased  stimulation  of  pulmonary  receptors  which  exert  a  stimulating  influence  on 
the  reticular  formation.  A  hypothesis  was  introduced  on  possible  mechanisms  for 
transformation  of  the  volume  of  the  visual  channel. 
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AUTHOR;  k'ovikov,  ?.  P. ;  Plotnikov,  V.  15, 


C.'iG :  none 


TITLE:  Use  of  algorithms  for  information  processing  of  living  organisms  for  control 
of  production  processes 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967, 
irobleny  nc-yrokibematiki  (Problems  of  ncurocybernctics);  roferaty  dokladov 
konferentsii.  F.ostov-cn-Don,  Izd-vo  Rostovskogo  univ.,  196?,  105 

TOPIC  TAGS:  algorithm,  information  processing,  biologic  model,  bioinstrumentation, 
automatic  control,  computer  simulation 

A53  TRACT :  Living  systems  have  considerably  more  complex  algorithms  for  information 
processing  than  technological  systems.  They  can  learn  in  different  environments , 
erganizo  rational  search,  and  select  information.  Their  principles  can  prove  useful 
for  controlling  complex  production  processes  when  the  description  of  the  object  is 
entirely  unknown  or  littlo  studied.  Algorithms  for  information  processing  of  living 
organisms  were  found  in  experiments  with  nan  and  anina?  •:  under  different  environments 
in  creating  control  systems  for  production  processes,  block  diagrams  of  systems  for 
control  of  the  final  state  and  for  optimization  of  the  production  process  and  results 
of  simulation  on  a  digital  computer  are  presented. 


239. 

AUTHOR:  Poltyrev,  G.  Sh.;  Stopushkina,  T.  A. 


ORG :  none 


TITLE:  Some  nerve  signal  transformation  performed  by  a  group  of  neurons  of  the  first 
thoracic  ganglion  of  the  river  c  -p.yfish 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernotiki  (Problems  of  neurocybernetics):  reforaty  dokladov 

konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967.  119~120 

« 

TOPIC  TAGS:  ne'u-on,  biopotential, muscle  stimulation,  crayfish 

ABSTRACT :  At  tho  present  time  the  opinion  is  widely  held  that  change  in  interpeak 
intervals  in  tine  is  the  basic  information  carrier  in  a  sequence  of  nerve  impulses. 
Proceeding  from  concepts  that  transformation  of  r.ouror,  impulse  sequences  is  performed 
by  soatial  and  time  summation  of  postsyr.aptic  potentials,  it  Can  bo  demonstrated  that 
it  is  not  the  detailed  structure  of  the  nerve  signal  but  certain  of  its  generalized 
characteristics  which  are  important  in  information  evaluation.  At  tho  present  time 
concepts  are  being  developed  that  an  action  potential  can  bo  generated  not  only  In 
the  axon  nonticulus  but  also  in  remote  branches  of  dendrites.  There  is  data 
indicating  that  there  are  sevoral  points  in  the  unipolar  neurons  of  invertebrates 
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in  which  action  potentials  can  be  generated.  Experimental  investigations  wore 
conducted  on  the  river  crayf..  i ;  tc  study  the  tranoi omation  of  an  ext  .rnal  signal  by 
•  group  of  motor  neurons  which  participate  in  performing  the  claw  closing  reflex. 
Electric  stimulation  of  isolated  afferent  fibers  connected  with  the  receptive  field 
of  the  closing  reflex  and  of  fibers  coming  from  a  prcprioceptive  organ  v;as  used  as 
the  input  into  the  ganglion.  Electric  activity  of  motor  axons  of  the  claw  closing 
muscle  was  recorded  as  the  output.  Impulses  with  different  distributions  of 
interpeak  intervals  in  tine  were  delivered  in  succession  by  means  of  a  specially 
developed  stimulator  at  the  inputs  of  the  system.  Spatial  interaction  was  studied 
by  independent  stimulation  of  the  two  inputs  defined  above. 


300. 

AUTHOR:  Ponomareva,  I.  D. 

GRG ;  none 

TITIE:  Analysis  of  nerve  activity  information  processes 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  196?,  120-121 

TOPIC  TAGS:  neuron,  biopotential,  digital  computer,  algorithm,  correlation  function, 
Information  processing 

ABSTRACT:  Sensory  information  is  defined  with  a  space-time  code.  Time  features  of 
the  frequency  discharge  of  a  cell  reflect  not  only  its  internal  properties,  but  also 
the  regularities  of  information  prooossing  by  the  system  of  cells.  Information 
processes  in  the  nervous  system  are  studied  by  recording  the  impulse  activity  of 
individual  neurons  with  microelectrodes.  Recording  and  study  of  processes  occurring 
simultaneously  in  different  parts  of  the  nervous  system  are  of  great  interest.  Tho 
problem  of  perfecting  and  finding  new  algorithms  for  processing  impulse  activity,  the 
realisation  of  these  algorithms  on  a  digital  computer,  and  the  problem  of  constructing 
specialised  devices  are  all  involved  In  the  development  of  electrophysiological 
procedures.  Histograms  of  time  intervals  define  the  most  adequate  frequency  operating 
conditions  of  the  cell.  Autocorrelation  and  cross-correlation  functions  demonstrate 
the  degree  of  relationship  of  frequencies  in  different  time  intervals  for  one  and  two 
neurons.  As  the  analog  of  the  cell's  "internal  memory",  the  autocorrelation  function 
makes  it  possible  to  find  certain  transmitting  characteristics  including  tho 
transmission  band.  A  proposed  method  for  the  processing  impulse  activity  finds, 
according  to  the  initial  system,  the  conditional  probabilities  of  the  system  of 
standardized  evaluations  in  the  form  of  a  set  of  functions.  Coefficients  were 
obtained  as  a  result  of  Bayes1  transformations.  The  completeness  of  the  obtained 
system  of  evaluations  was  proven.  An  algorithm  was  developed  for  finding  histograms 
of  time  intervals  and  of  analogs  of  autocorrelation  and  cross-correlation  functions 
in  a  discrete  fora. 
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A'JT-iCR :  Pushkina,  A.  G. 

ORG:  none 

TITLE:  Information  mechanises  of  reactions  to  a  relationship  and  the  problem  of 
simulating  sensory  systems  in  cybernetics 

SOURCE:  Vsesoyuznaya  konferer.tsiya  po  noyrokibernetike,  3d,  Rostov-on-Don,  1967* 
Problemy  noyrokibernetiki  (Problems  of  neurocybernetics) ;  ref era ty  dokladov 
konferentsii.  Rostov -on-Dor,,  Izd-vo  Rostovskogo  univ.,  1967,  126 

TOPIC  TAGS:  nan,  brain,  information  processing,  biologic  model,  visual  perception, 
form  recognition 

A3SIRAC7:  Reaction  to  a  relationship  between  objects  (the  transposition  of 
relationships)  has  been  investigated  from  various  viewpoints  by  psychologists  and 
physiologists  and  is  a  specific  problem  of  Information  processing  by  the  brain.  In 
spite  of  much  experimental  and  theoretical  research,  transposition  phenomena  and  their 
information  mechanism  cannot  be  considered  as  definitively  explained.  Transposition 
of  size  relationships  was  studied  in  3^0  children  aged  1-7  yrs.  Two  geometric  figures 
differing  in  size  were  presented  simultaneously  to  a  child,  while  the  smaller  of  them 
was  reinforced.  New  pairs  of  geometric  figure?  were  introduced  in  control  experiments 
and  cases  of  correct  and  erroneous  transposition  were  recorded.  It  was  found  that 
the  results  of  transposition  depend  not  only  on  age  but  also  on  the  special 
organization  or  orientation  activity  with  objects.  Rest  results  were  obtained  with 
complex  visual  and  tactile  orientation,  rlotion  picture  filming  of  oya  movements 
during  perception  of  size  relationships  established  that  a  model  of  the  relationship 
between  objects  was  formed  in  the  child  in  previous  presentations.  'Dais  model  was 
actualized  during  presentation  of  the  control  experiments.  Ibis  allows  the 
supposition  that  the  transposition  mechanism  is  related  to  the  recognition  mechanism. 
Results  of  the  investigation  make  it  possible  to.  plan  simulation  methods  of  object 
perception  systems  as  a  kind  of  form  recognition. 


302. 

AUTHOR:  Rastrigin,  L.  A.:  Hayerovich,  I.  M. ;  Gel'fanbeyn,  fa.  A. 

OR G:  none 

TITLE:  The  human  information  processing  rate  as  an  index  of  the  functional  state  of 
the  cortical  link  of  the  auditory  analyzer 

SOURCE:  Vsesoyuznaya  konferentsiya  po  noyrokibernetike ,  3d,  Rostov-on-Don,  1967. 
Problemy  noyrokibernetiki  (Problems  of  r.ourocybernetics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  19o7,  128 

TOPIC  TAGS:  man,  information  processing,  cerebral  cortex,  audition,  neuropathology, 
mathematic  model 

ABSTRACT:  The  human  auditory  information  processing  rate  essentially  depends  on  the 
functional  state  of  the  cortical  link  of  the  auditory  analyzer.  This  condition  is 


-  277  - 


determined  by  many  factors,  of  which  one  of  the  most  important  is  craniocerebral 
trauma.  It  was  demonstrated  that  charge  in  the  information  processing  rate  in 
different  stages  of  posttraunatic  states  makes  it  possible  to  evaluate  objectively  the 
degree  of  injury  and  the  dynamics  of  recovery  of  the  disturbed  analyzer  function.  Tne 
information  characteristics  obtained  in  an  experiment  with  special  equipment  made  it 
possible  to  construct  a  iua  thematic  model  of  a  psychomotor  reaction  to  a  complex  vocal 
influence  using  the  black  box  theory.  The  proposed  method  can  also  be  used  for 
diagnostic  determination  of  the  functional  state  of  different  sections  of  the  brain 
under  normal  conditions  and  for  determination  of  the  extent  of  brain  injury  in 
pathology. 


303. 


AUTHOR:  Romanov,  V.  D. 

CRG:  none 

TITI£:  Calculation  of  nerve  channel  capacity 

SOURCE:  Vsesoyuznaya  konferontsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentaii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  130-131 

TOPIC  TAGS:  nerve  fiber,  neuron,  visual  physiology,  neurophysiology 

ABSTRACT:  Information  about  external  effects  or  internal  changes  is  transmitted  to 
the  central  nervous  system  of  a  living  organism  by  nervous  excitation.  Axons  of 
intermediate  and  intercalary  neurons  serve  as  the  channel  of  this  communication 
system.  Capacity  of  an  axon  of  the  intermediate  neuron  is  obviously  determined  by  the 
capacity  of  the  entire  nerve  channel.  If  nervous  excitation  signals  are  represented 
in  the  form  of  impulses  with  constant  amplitude  and  duration  and  if  change  in  the 
intervals  between  nerve  impulses  is  considered  as  discrete,  then  the  capacity  of  the 
"elementary  r.erve  channel"  through  time  parameters  of  the  nerve  impulse  can  be 
expressed  by  using  Shannon’s  basic  definition.  The  effect  of  background  impulsation 
(noise  in  the  channel)  on  speed  of  information  transmission  is  taken  into  account  by 
calculating  the  entropy  of  Poisson  distribution  for  one  discrete  interval  of  the 
impulsation  frequency.  An  expression  for  the  Information  transmission  speed  along  one 
fiber  of  the  optic  nerve,  which  coincides  with  an  empiric  formula,  was  obtained  by 
the  method  described. 
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304. 

AUTHOR:  Semenova ,  3.  V.;  Ibragimbekova,  Sh.  3. 

ORG :  none 

TITLE:  Analysis  of  the  action  of  pharmacological  agents  from  the  viewpoint  of 
information  process  theory 

50tP.CE:  Vsesoyuznaya  konferantsiya  po  nayrokibcrnetiki  33,  Rostov-on-Don,  1967. 
Problamy  noyrokihernotiki  (Problems  of  neurocybsrnetics);  refers ty  dokladov 
konforontsii.  Rostov-on-Don,  Izd-vo  Rostovs kogo  univ.,  196?,  135-136 

TOPIC  TAGS:  dog,  information  theory,  brain,  blood  pressure,  nervous  system  drug, 
drug  effect,  neuropathology,  reflex  aetivity 

ABSTRACT:  A  hypertensive  state  was  induced  in  dogs  based  on  neurotic  processes 
connected  with  formation  of  inadequate  programs  for  work  by  the  brain  in  the  control 
of  blood  pressure ,  in  which  programs  of  the  highest  level  played  the  decisive  role. 
Administration  of  reserpine  alone  did  not  lead  to  disappearance  of  the  pathological 
work  crograms  or  to  any  change  in  the  work  of  programs  of  the  highest  levels. 
Extinction  of  the  work  of  programs  of  the  highest  levels  did  not  lead  to  a  positive 
effect  in  the  absence  of  reserpine.  Extinction  proved  possible  after  administratism 
of  reserpine.  The  experimental  data  demonstrate  the  complexity  of  the  information 
processes  on  which  the  pharmacological  agents  act.  Reserpine  does  not  act  on  the 
part  of  the  programs  which  directly  provides  pathological  systems  of  reflexes,  but 
does  act  on  a  higher  level  program  which  corrects  and  changes  the  development  of 
programs  of  the  highest  level. 


305. 


AUTHOR:  Semenova,  T.  P. 

OilG :  none 

TITLE :  The  hippocampus  and  information  processing  in  complex  forms  of  behavior 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike,  3d,  Rostov -on- Don,  196?. 
Problamy  neyrokibernetiki  (Problems  of  neurocybernetics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  135 

TOPIC  TAGS:  rat,  conditioned  reflex,  learning  process,  information  processing, 
probability,  brain,  injury,  behavior  pattern 

A3SIRACT;  Chain  conditioned  reflexes  ware  developed  in  rats  and  individual  sections 
of  the  hippocampus  were  subjected  to  electrolytic  destruction  before  and  after 
learning.  Injury  to  the  hippocampus  deprives  the  animals  of  the  capacity  to  optimize 
the  learning  process.  The  probability  of  the  developed  conditioned  reflex  remained 
low  during  the  entire  learning  period  and  fluctuated  from  0.3-0.37,  while  in  the 
control  grouo  it  rose  to  0.6.  Injury  to  the  hippocampus  also  leads  to  sharp  change 
in  rat  behavior  tactics  under  a  complex  multidimensional  environment,  in  particular 
to  an  increase  in  specific  orientation  activity  in  various  stages  of  learning. 
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MATHEMATICAL  MODEL  OF  INFORMATION  PROCESSING  IN  THE  HUMAN  VISUAL  ORGAN 
ORG :  aoas 

Shebanov-Kuehnarenko,  Yu.  P.  AN  UkrSSB.  ltod«Urovniy«  v  biologl J  i 
aadi tains  (Modeling  in  biology  and  aadicina) ,  no.  2,  Biev,  Naukova 
dude*,  1966,  100-106.  AT 70096 VO 

Tha  pruut  atudy  considers  only  the  infor»atlon-p recessing  upact  of 
via ion,  Mainly ,  tha  problea  of  how  visual  information  la  converted  into 
viaual  perception.  Light  rays  emitted  from  the  aurface  of  vialbla  objects 
represent  the  visual  infonMtlon  input  and  visual  praceptlon  raprasents 
the  output .  Any  viaual  picture  in  a  given  visual  field  can  be  described  sai 

*  *  *  (*.  y*  t) 

where  K  ie  tha  input  signal,  x  and  y  are  field  coordinates,  and  t  la  tine. 
Visual  perception  can  be  described  byi 

B  -  B  (x,  y,  t) 

where  B. represents  tha  output  signal,  x  and  y  are  field  coordinates,  and 
t  la  tins.  The  problea  of  aodeling  visual  procasses  consists  of  finding 
and  describing  Mathematically  tha  law  by  which  E  is  converted  into  B.  On 
the  basis  of  psychophysical  data,  a  mathematical  modal  of  the  visual  organ 
is  presented  (aaa  Pig.  1).  B  (x,  y,  t)  represents  tba  input  signal  and 

.  a 


B  (x,  y,  t)  represents  the  output  signal  whose  components  are  brightness 
B.  (x,  y,  t) ,  saturation  value  B2  (x,  y,  t) ,  and  color  shade  B3  (x,  y,  t) . 
The  model  consists  of  different  units,  each  of  which  is  described  by  an 
equation  connecting  input  with  output  sljpials.  Using  the  proposed 
mathematical  model,  various  visual  functions  caa  be  described,  including 
visual  accomodation.  UDC:  none  [06] 
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AUTHC/. :  Shabonov,  A.  I, 

Gr.G :  none 

trLSs  Change  in  information  connections  in  tho  hu.-r.an  spinal  cord  under  prolonged 
eflect  of  uniform  signals 

SOi'-.CJ:  Vsosoyuznaya  konferentsiya  po  noyrokibemotike,  3d,  Rostov-o n-Tfen,  1967. 

JVob lemy  noyrokibernetiki  C Problems  of  ncurocybernetics);  referaty  dokladov 
konforentsii.  Rostov -on-Don,  Izd-vo  hostovskogo  ur.iv.,  1967,  165-166 

TOPIC  TAOS:  spinal  cord,  muscle  stimulation,  spinal  nerve,  nerve,  bioelectric 
phenomenon,  man 

ABSTRACT:  Signals  entering  communication  channels  from  external  stimulation  were 
compared  witn  signals  reaching  tho  destinations  to  study "the  capacity  of  the  channels, 
using  the  ulnar  nerve,  whose  stimulation  induces  a  synchronous  volley  of  impulses,  and 
a  flexor  muscle  of  tho  wrist.  The  electromyographic  response  of  this  muscle  gives 
some  indication  of  the  quantity  of  signals  sent  and  the  quantity  of  signals  passing 
through  the  spinal  cord.  Calculation  of  the  probability  of  signal  transmission  in 
six  subjects  under  conditions  of  strict  uniformity  of  movements  performed  by  tho 
flexor  muscle  of  the  wrist  Indicated  that  the  prolonged  effect  of  a  flow  of  sensory 
and  effector  signals  converging  on  the  motor  neurons  blocks  their  capacity.  It  was 
concluded  that  the  effect  of  signals  carrying  a  relatively  snail  quantity  of 
information  rapidly  leads  to  blocking  of  the  effector  mechanisms  of  the  segmental 
apparatus  of  the  spinal  cord. 
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AUTHOR:  Shminke,  G.  A.;  Lebedeva,  L.  I. 

CB.G:  none 

TITIS:  Application  of  the  feedback  principle  to  self  stimulation  of  uterine 
contracting  activity  during  human  childbirth 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibomotike,  3d,  Rostov-on-Don,  196?. 
ftroblamy  neyrokibemetiki  (ft'Oblems  of  neurocybernetics);  ref  era  ty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  hostovskogo  univ.,  1967,  166-16? 

TOPIC  TASS:  feedback,  muscle  stimulation,  gynecology 

ABSTRACT:  Information  about  utorine  contracting  activity  was  read  with  a  tensometor 
from  the  area  of  the  fundus  uteri  and  was  transmitted  to  an  automatic  electronic 
potentiometer.  With  the  appearance  of  utorine  tonic  tension  a  regulating  system  vas 
automatically  switched  on,  feeding  a  galvanic  current  to  the  spinal  cord.  Tho  system 
acted  as  an  electric  bridge.  In  this  case  feedback  is  positive,  the  size  of  the 
stimulus  growing  in  proportion  to  increase  in  uterine  tonus.  Examination  of  bZ 
parturients  demonstrated  that  the  feedback  leads  to  significant  intensification  of 
uterine  activity. 


-  282  - 


i09 


"ELECTRICAL  LANGUAGE"  OF  THE  NERVOUS  SYSTEM 
ORG :  none 

Sovjetunion  heute,  no.  8,  1967,  15.  AP7014185 

Leningr.-.u  researchers  have  discovered  that  the  human  heart,  muscles, 
and  nerves  emit  an  electrical  field.  The  first  "electroaurograms 
records  of  the  electrical  field  of  nerves,  were  recently  shown  at  a 
meeting  of  the  Natural  Science  Society.  The  recording  process  was 
developed  in  the  Laboratory  for  Physiological  Cybernetics  of  Leningrad 
University.  The  electroaurogram  of  a  human  heart  was  successfully 
recorded  at  a  distance  of  10  cm.  These  experiments  have  demonstrated 
tout  the  human  body  is  surrounded  by  an  electrical  field  that  can  be 
instrumental!.,  L.l,  recorded,  and  measured.  1DM] 
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AUTHOR:  Val'tsev,  V.  B. 

ORG :  none 

TITIih  A  mechanism  for  coding  prolonged  intervals  of  time  in  a  peripheral  section  of 
the  visual  analyzer 

SCU?.Ci:  Vsesoyuznaya  konferentsiya  po  neyrokibornotike ,  3d,  r.ostov-on-Don,  196?. 
rroblemy  noyrokibornetiki  (Problems  of  nourocybernetics ) ;  reforaty  dokladov 
konferentsii.  ?-ostov-on-3on,  Izd^vo  Hostovskogo  univ.,  196?,  18-19 

TOPIC  TAGS:  visual  activity,  tine,  visual  simulation,  nervous  system,  data 
correlation 

ABSTRACT;  The  capacity  of  peripheral  sections  of  the  visual  analyzer  to  reflect 
adequately  the  time  characteristics  of  stimuli  presented  for  a  prolonged  time  was 
investigated.  The  dependence  of  separate  processes  in  the  retina  of  the  frog  on  the 
time  characteristics  of  single  and  rhythmic  stimuli  with  different  combinations 
applied  jointly  and  separately  was  analyzed  and  compared.  It  was  established  that 
with  a  stable  intensity  of  stimuli  their  tine  parameters  are  most  adequately  reflected 
in  responses  to  switching  off  a  light  stimulus.  The  conclusion  was  drawn  that  this 
reaction  provides  sufficiently  exact  information  about  relatively  simple  time 
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indicators.  It  reflocts  the  time  from  start  to  end  of  a  stimulus,  tho  tino  sequence 
of  stimuli  presented  in  darkness  and  on  a  background  of  constant  light,  and  tho  action 
tine  of  a  stimulus  procoding  tho  test  stimulus.  Correlations  of  switching-off 
responses  and  of  time  parameters  for  stimuli  prolonged  in  time  wero  traced,  and  tholr 
quantitative  characteristics  are  presented.  •  These  correlations  aro  based  on  a  clearly 
expressed  capacity  for  summation,  that  is,  accumulation  of  neural  processes  during  tho 
period  of  light  action.  This  capacity  appears  with  the  gradual  growth  of  the 
aftereffect  reaction  as  the  time  of  any  stimuli  combination  is  increased.  Information 
is  given  shout  certain  mechanisms  for  generation  of  switching-off  responses.  Ihese 
mechanisms  characterise  this  process.  The  aftereffect  reaction  of  a  light  stimulus 
•  i .  stay  appear  to  be  an  unusual  way  of  marking  the  time  of  presentation  and  duration  of 
stimulus  action.  However,  this  res jtion  is  one  of  the  mechanisms  forming  and 
'sustaining  the  capacity  of  the  nervous  system  to  evaluate  time  characteristic#  of 
.  ■  stimuli  presented  for  a  prolonged  time. 
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TITLS;  Statistical  characteristics  of  the  transmitting  functions  of  neurons 


*  .S  ,< 
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TOPIC  TAOS:  neuron,  cerebral  cortex,  biologic  model,  statistic  analysis,  data 
transmission 


' SCHIwCE:  Vsesoyutnay*  konferentslya  po  noyrokibernetike .  3d,  P.ostov-on-Don,  1967. 
Probleny  noyrokibernstlki  (Problems  of  neurocyberneties ) ;  refers ty  dokladov 
'y  konferentsii.  Rostov-on-Don,  Itd-vo  Rostovskogo  univ. ,  1967,  19-20 
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y«.V-  ABSTRACT:  Tha  permeability  characteristic  of  individual  neurons  is  the  most 

Important  part  pf  the  problem  of  studying  mechanisms  for  processing  and  transmitting 
gwjsjs;,'  information  in  neural  structures.  Determination  of  this  characteristic  must  bo  based 
on  prooiae  knowledge  of  the  modellty  of  sonsory  influences  and  of  the  organisation  of 
;‘4$i".the  receptor  area  of  the  cell.  The  permeability  of  projectivo  neurons  of  the 

somatosensory  region  of  the  cortex  of  tho  large  hemispheres ,  with  local  receptive 
fields  reacting  to  rhythmic  tactile  stimulation  of  cutaneous  receptors,  was  studied 


in  detail.  The  "expected  frequency”  function  was  chosen  for  statistical  analysis  of 
permeability  (fieshto  end  Virnshteyn,  1964).  Ibis  statistical  method  determines 


Intermediate  activity  and  growth  rate  of  adaptive  phenomena.  It  was  discovered  that 
Vapidly  adapting  neurons  (type  I)  of  the  cortical  projective  tone  of  the  cutaneous 
iy*  analyser  have  different  spectral  characteristics  of  permissibly  reproduced  stimulation 
’i'A  rhythms  from  10-100  cpe.  A  neural  model  of  differential  sensitivity  to  different 
j&yj  frequencies  of  a  specif io  stimulus  is  examined.  It  is  assumed  that  the  entire  network 
■  A.  .-of  neurons  resets  st  low  frequencies  of  stimulation.  Individual  neuron  groups  are 
selectively  switched  off  according  to  the  special  features  of  their  frequency 
S'  ,: characteristic  as  the  frequency  of  stimulation  incraaaea.  Tha  queatlon  of  the 
^;.fknot&^wl  structure  of  the  neural  network#  of  the  aeasery  systems  is  considered. 
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AliTtfOP.s  Yasinovskaya,  F.  P. 

C?.G:  none 

TITIS:  Information  principles  from  tho  heart  mechanoreceptor  system 

SOUKCS:  Vsesoyuznaya  konferentsiya  po  neyrokiberne:.j.ke,  Jd,  Hostov-on-Don,  196?* 
Problemy  neyrokibornetiki  (Problems  of  neurocybernetics) s  reforaty  dokladov 
konferentsii.  hostov-on-Don ,  Izd-ve  Rostovskogo  univ.,  196?,  169 

TOPIC  TAGS:  heart,  nervo,  biopotential 

A33P.AC?:  Auricular  nochanoreceptors  react  to  all  kinds  of  mechanical  deformation 
accompanying  the  cardiac  cycle,  such  as  auricular  strain  in  tho  systolo,  tension  of 
the  auricular  wall  in  the  initial  stage  of  ventricular  systole,  and  diastolic  filling 
of  the  auricles.  The  quantitative  characteristics  of  volleys  (appearance  tine, 
number  and  frequency  of  impulsos  in  the  volley,  and  duration)  reflect  the  strength, 
rate,  and  duration  of  tho  auricular  systole  and  diastole  and  of  the  vontricular 
systole.  Data  confirm  that  all  typos  of  volleys  of  the  auricular  nechanoreceptors 
occur  from  tho  effect  of  *  single  adoquate  stimulus— stretching  on  tho  receptor 
endings.  The  generality  of  the  stimulus  determines  that  the  volley  is  not  highly 
reinforced  for  a  given  receptor,  lhe  feasibility  of  using  a  single  receptor  apparatus 
for  information  about  different  mechanisms  in  a  myocardial  microsection  was 
demonstrated.  Information  about  the  heart  mechanism  as  a  vhole  is  produced  by  the 
entire  system  of  mechanorcceptors  of  the  heart  and  adjacent  vessels.  Ibis  system  Is 
formed  from  the  mechanoreceptor  concentration  cones.  The  arrangement  of  receptor 
tones  into  an  Input  and  output  with  distinctive  characteristics  of  volley  activity 
suggests  that  integral  evaluation  of  the  heart's  vork  is  possible,  •  -  • 
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AUTHCK:,  Yamal' yanov,  I,  P. 
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TITI£:  Some  paramo tors  of  brain  electric  activity  connected  with  information 
processing  in  the  visual  analyzer 

SOURCE:  Vscsoyuznaya  konferentsiya  po  neyrokibornetike ,  3<i»  Rostov-on-Dbn,  19^7. 
hroblomy  noyrokibernetiki  (Problems  of  neurocybernetics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovsjcogo  univ.,  19^7,  bi 

TOPIC  TAGS:  information  processing,  visual  perception,  EEG,  brain,  noUron,  parameter, 
bioelectric  phenomenon 

■  .  ABSTRACT:  Certain  authors  (Peymer,  Genkin,  Yenel'yanov)  havo  hypothesized  that  change 
in  the  difference  of  durations  of  fronts  (CDDf )  of  an  EEG  con  reflect  tho  dynamics  of 
integral  excitability  of  the  cortical  neurons.  To  clarify  tho  role  of  CDS?  in 
processing  sensory  information  in  the  brain,  tho  reaction  of  the  CDD?  of  a  human  EEG 
to  a  light  stimulus  (prolonged  rhythmic  photostimulation)  was  studied.  Typo  X  and  11 
waves  were  previously  discovered  to  exist  in  the  period  of  stimulation  action  on  the 
CDD?  curves  (Yenol'yanOv).  It  is  assumed  that  type  I  and  H  waves  havo  different 
functional  origins  and  different  mechanisms*  These  mechanisms  play  an  active  part  in 
i1  processing  sensory  information  and  their  activity  is  characterised  by  individual 
features  in  respect  to  each  stimulus  presented  and  depends  on  the  initial  functional 
v  state  of  the  central  nervous  system.  The  problem  of  COOT  processes  participating  In 
:v the  msohsnlsms' of  short  teim'ieMcry  Is  oansldered*  ' 
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SECTION  E.  STUDIES  IN  ANIMAL  ORIENTATION,  NAVIGATION,  LOCATION, 
AND  COMMUNICATION 
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AUTHCR:  Ayrapet'y^nts,  £.  Sh. ;  Konstantinov,  A.  X. 

ORG:  none 

TIT'Ifi:  Investigation  of  the  echolocation  nervous  mechanisms  of  bats 

SOURCE:  AN  SSSR.  Nauehnyy  sovet  po  korapleksnoy  problems  "Kibernetika",  Voprosy 
blonikl  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  19&7*  445-453 

TOPIC  TAGS:  bat,  neurophysiology,  aoholocation,  cerebral  cortex,  audition, 
ultrasonic  wave 

ABSTRACT:  The  study  presents  a  literature  survey  of  the  newest  aoholocation  data  on 
bats  Including  ultrasonic  signal  parameters,  characteristic?  of  the  emitting  system, 
characteristics  of  the  receptor  system,  and  the  central  apparatus  of  echolocation. 

The  work  of  the  nervous  mechanisms  and  structures  regulating  the  activity  of  the 
echolocation  system  is  described  (see  Fig,  4).  The  role  of  cortex  apparatuses  in 
higher  integration  of  echolocation  system  spatial  analysis  is  not  clear  at  this  time. 
The  participation  of  the  cortex  apparatuses  is  certain,  but  the  exact  nature  of  their 
role  requires  further  investigation.  The  subcortex  apparatus  of  the  echolocation 
system  is  located  in  the  posterior  elivl  where  the  visceral  signals  (hunger)  are  first 
to  arrive.  These  signals  evoke  the  synchronous  readiness  of  the  motor  hearing  and 

larynx  apparatuses.  The  search  for  food  starts  with  flight  and  the  emission  and 
perception  of  ultrasonic  impulses.  Simultaneously  with  the  ultrasonic  probing  the 
receptor  system  becomes  ready  to  protect  the  cochlea  from  excessively  high  stimuli 
and  becomes  tuned  to  specific  frequencies.  The  reflected  information  is  first 
processed  in  the  receptor  system  and  then  passes  through  the  medulla  oblongata  nuclei 
into  the  posterior  elivi.  Analysis  takes  place  at  this  level  and  further  discrete 
regulation  of  the  elements  of  the  complex  spatial  orientation  apparatus,  and  also 
formation  of  behavior  acts.  Grig.  art.  has:  4  figures. 
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AUTHOR:  Blagosklonov,  K.  N.;  Rodinov,  V.  A. 

ORG :  none 

TITLE:  Individual  orientation  capability  of  Muscicapa  hypoleuca  during 
nesting  time 

SOURCE:  AN  SSSR.  Nauchnyy  sove,t  po  kompleksnoy  probleme  "Kibernetika". 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967, 
514-518  ' 

TOPIC  TAGS:  bird,  behavior  pattern,  reflex  activity 

ABSTRACT:  Homing  time  was  studied  in  groups  of  up  to  178  birds  of  the 
Muscicapa  hypoleuca  genus  brought  in  boxes  swiftly  rotated  in 
alternately  opposite  directions  to  points  of  release  at  500  m  SE  from 
the  nest  during  the  nesting  period  and  then  repeatedly  released  from 
other  points  in  other  directions  but  at  the  same  distance  from  the  nest. 
The  highly  diverse  behavioral  patterns  -of  experimental  birds  are 
summarized  as  (1)  the  prevailing  tendency  to  fly  directly  toward  the 
nest  or  first  in  a  NB  direction  (up  to  401  of  birds),  and  (2)  the 
average  arrival  time  of  55  min,  with  a  minimum  time  of  24  min,  a  maximum 


time  of  more  than  2  hrs,  and  a  mean  speed  of  0.3  km/’  -r.  The  homing  time 
of  the  repeatedly  released  individual  birds  increased,  however,  as  a 
result  of  traxning,  regardless  of  the  direction  of  the  point  of  release. 
It  is  believed  that  these  observations  indicate  a  reduction  in  the 
navigation  capability  of  nesting  birds  and  al$»o  suggest  that  this 
property  is  essentially  not  different  from  other  complex  chain  reflexes, 
in  being  cyclic  and  having  strongly  pronounced  maxima  during  migration* 
twice  in  the  year.  Orig.  art.  has:  2  tables. 
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TITLE  i  Means  of  transmitting  information  by  the  honeybee  on  the  spatial  position  of 
a  food  aouuee  • 

SOURCE:  AH  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problems  "Xiboraetika*.  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-VO  "NauJca",  1967,  497-5OO 

TOPIC  TAGSi  bee,  communication  signal,  bionics 

ABSTRACT  1  Signal  dances  of  gray  Okrainlan  bees  returning  from  feeders  filled  with 
sugar  syrup  at  distances  up  to  3  kn  from  the  hive  were  studied.  Movements  of  the  bee 
were  recorded  with  an  accelerated  novie  earners,  end  sounds  produced  by  the  bee  were 
recorded  with  a  magnetic  recorder  supplied  with  a  microphone  and  preamplifier.  The 
phonograms  were  interpreted  with  the  help  of  a  cathode  oscillograph  and  a  loop 
oscillograph.  Frequency  characteristics,  of  the  sounds  were  studied  on  a  sound 
frequency  spectograph.  The  bee  performs  a  dance  on  the  honejoeeb  in  the  form  of  a 
circle  alternating  between  clockwiae  and  counter  clockwise  direction'.  At  a  certain 
segment  of  the  circle  the  bee  rapidly  eways  from  side  to  side  with  a  frequency  of 
12-lb  cps  (see  Fig.  l).  Ihe  dance  cycles  repeat  dozens  of  tines  with  the  number  of 
swaylngs  directly  proportional  to  the  flight  distance  to  the  food  aource.  The 
direction  of  the  dance  in  relation  to  the  vertical  axis  (on  vertioal  honeycombs)  or 
external  light  source  (on  horizontal  honeycombs)  is  equal  to  the  engle  between  the 
flight  route  and  direction  of  th>»  suni  and,  with  Mvsment  of  the  sun,  the  direction 
of  the  dance  changes.  At  the  beginning  of  each  half  cycle  of  the  swaylngs,  the  bee 
makes  3-4  flaps  with  Ita  wings  which  are  folded  on  its  back.  As  •  result,  short 
sound  message*  appear  with  a  mean  succession  rate  of  27,6  ope,  a  carrier  frequency  of 
s  • 
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284  cps  coinciding  with  the  frequency  of  wing  flaps  and  duration  of  message  16-4 
nee.  The  number  of  sound  messages  and  the  duration  of  sound  during  the  swaying  is 
directly  proportional  to  the  distance  of  the  food  source.  Since  both  processes, 
swaying  and  wing  flapping,  take  place  at  rates  which  are  almost  maximal  for  the 
corresponding  muscle  groups,  there  is  no  precise  synchronisation  between  the  swayings 
and  sound  messages  and  they  are  combined  at  random,  Ihua,  it  is  inadvisable  to 
evaluate  the  volume  of  information  transmitted  in  the  dance  by  the  different 
characteristics  of  the  sound  accompanying  the  dance.  Generation  of  sound 
accompanying  the  dance  probably  allows  the  bees  to  keep  track  of  the  dancing  bee  even 
with  losa  of  direct  contact.  The  dance  of  the  bee  as  a  means  of  transmitting 
information  represents  a  unique  phenomenon  in  the  animal  world,  and  possibly  is  the 
result  of  evolution  over  a  long  period  of  time.  Actually,  separate  elements  of  the 
dance  can  be  found  in  lower  forms  of  bees  and  insects.  lhe  movements  of  the  honeybee 
Could  bo  simply  the  result  of  an  excited  state  and  do  not  necessarily  represent  useful 
signals  for  other  bees.  Thus,  it  is  of  utmost  importance  to  study  the  behavior  of  the 
bees  present  at  the  time  of  a  dance  and  to  determine  to  what  extent  the  bees  perceive 
and  utilise  the  information  contained  in  the  dance.  Qrig.  art,  has:  4  figures. 


Pig.  1.  Diagram  of  bee  movements  during  two  cycles  of 
the  dance. 

A  -  direction  of  food  sourcei 
0  —  direction  of  sun. 
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TITLE;  Navigation  capability  tasting  of  birds 

SOURCE:  AN  SSSR.  Nauehnyy  sovet  po  kompleksnoy  probleme  "KiberneUka".  Voprosy 
bioniki  ( Problems  of  bionics)  Moscow,  Isd-vo  "Nauka",  1967,  5 00-50? 

TOPIC  TAGS:  bird,  animal  experiment,  navigation,  bionics 

ABSTRACT:  In  studying  tho  navigation  capabilities  of  birds,  the  authors  combined  two 
common  investigating  methods  of  releasing  birds  at  a  distant  unfamiliar  location  and 
studying  birds  in  a  planetarium.  Four  species  of  birds  were  investigated:  Carpodacus 
erythrina,  Sylvia  nisoria,  Fringilla  eoelebs  and  Sturnus  vulgaris.  The  first  two 
species  are  distant  migrants  flying  in  the  fall  to  southest  Asia  and  eastern 
equatorial  Africa  respectively,  Ihe  other  two  species  migrate  to  England  and 
southwestern  Europe  respectively.  All  four  species  belong  to  the  bird  population  of 
the  Kursk  sandbar  on  the  Baltic  Ssa.  After  the  birds  were  caught,  they  were  placed 
into  circular  cage^  under  an  open  sky.  Hie  cages  are  a  modification  of  the  Cramer 
cage;  the  diameter  is  85  cm  and  the  sides  sre  25  cm  high  made  of  a  nontransparent 
plastic  which  serves  as  a  screen.  In  the  center  of  the  cage  is  a  rotund  ring,  the 
the  starting  point,  and  it  is  surrounded  by  eight  perches  placed  to  correspond  to  the 
countries  of  the  world.  Ihe  perches  are  connected  to  an  electric  circuit  so  that  each 
time  a  bird  alights  on  a  perch,  contact  is  mads  and  a  counter  away  from  the  cage 
records  the  number  of  times  a  bird  alights  on  each  of  the  perches.  When  the  birds 
displayed  signs  of  readiness  for  migration  (fatty  deposits  and  migratory  agitation), 
the  direction  of  migratory  agitation  was  recorded  for  each  bird.  Then  the  birds  were  ' 
flown  by  plane  from  the  Kursk  sandbar  to  the  following  points:  Carpodacus  erythrina 
and  Sylvia  nisoria  to  Dushanbe  (?-13  September)  and  Khabarovsk  (15-22  September); 
Fringilla  eoelebs  end  Sturnus  vulgaris  to  Murmansk  (29  September-?  October)  and 
Sevastopol  (10-1?  October)  and  Fringilla  eoelebs  also  to  IXishanbe  (8-13  November). 

Upon  arrival  the  birds  again  were  put  into  circular  cages  which  were  placed  on 
elevated  sites  so  that  they  could  only  see  the  eky.  Conditions  were  favorable  for 
these  experiments  during  the  fall  of  1964  since  at  all  points  the  weather  was  clear 
and  the  birds  could  see  the  sun  and  the  stars.  Activity  of  birds  In  the  cage  was 
recorded  round  the  clock  and  readings  of  counters  were  taken  every  3**4  hours.  The 
degree  to  which  the  basic  direction  (k)  is  expressed  is  described  as  the  ratio 
between  the  sum  of  activity  of  all  directions  and  the  most  expressed  direction;  k 
changes  from  1  (abolutely  correct  direction)  to  8  (complete  absence  of  direction). 
Findings  show  that  for  Carpodacus  erythrina  k  was  l.?4  at  the  Kursk  sandbar,  2.85  at 
Dushanbe  and  3«4  at  Khabarovsk.  For  Sylvia  nisoria  k  was  1.89  at  the  Kursk  sandbar, 
3.79  at  Dushanbe  and  3*12  at  Khabarovsk.  For  Fringilla  eoelebs  k  was  1.05  at  the 
Kursk  sandbar,  1.17  at  Murmansk  and  at  Sevastopol  the  migration  direction  of  k 
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changed  from  southwest  to  southeast.  Ihe  Sturnua  vulgaris  did  not  display  any  clear 
orientation  capability  at  any  of  the  points*  the  distinct  navigation  e  ipablliti.es  of 
the  Carpodaous  erythrina  and  Sylvia  nisoria  show  they  are  able  of  detecting 
considerable  shifts  in  longitude  and  possibly  in  latitude  and  to  make  the  necessary 
adjustments  in  their  migration  routes.  But,  the  Fringilla  coelegs  end  Sturnus 
vulgaris,  either  the  young  or  the  old  birds,  are  not  capable  of  making  adjustments 
in  relation  to  longitude  or  latitude  shifts.  In  the  interest  of  bionics,  experiments 
should  be  carried  out  to  determine  the  minimal  shifts  that  Carpodaous  erythrina  and 
Sylvie  nisoria  are  capable  of  detecting.  Orig.  art.  hast  5  figures. 
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ORG :  none 

TITLE:  Automatic  acoustic  apparatus  of  Musca  vomitoria  for  preserving 
equilibrium  in  flight 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika". 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka" ,  1967, 
566-570 

TOPIC  TAGS:  insect,  flight  physiology,  orientation,  acoustic  tracking, 
central  nervous  system,  automatic  flight  control 

ABSTRACT:  It  is  suggested  that  the  second  pair  of  the  modified  rigid 
wings  of  the  Musca.  vomitoria,  having  the  form  of  rod- shaped  projections 
positioned  laterally  on  the  back  of  the  thorax  at  a  60°  angle  to  the 
longitudinal  axis  of  the  fly,  acts  as  a  flight-stabilizing  gyro  system. 
These  buzzing  projections  tend  to  maintain  their  orientation  in  flight 
by  oscillating  within  a  60°  angle  to  their  plane  of  rest,  and  have 
sensors  in  their  base  which  send  signals  to  the  central  nervous  system 
'when  a  deviation  from  the  direction  of  flight  occurs.  The  tips  of  these 
^projections  contain  a  second  group  of  sensors  positioned  in  the  acoustic 
focus  of  fixed  concave  squamae  bulging  on  the  thorax  next  to  the 
projections.  It  is  believed  that  these  squamae  function  as  receptors, 
resonators  and  transmitters  of  the  composite  noise  produced  by  these 
flies  in  an  incident  air  flow  during  flight.  This  noise  has  a  spectrum 
dependent  on  the  performance  of  the  wings  and  the  aerodynamic  conditions 
of  flight.  Noise  received  by  these  acoustic  sensors  is  transmitted  into 
the  central  nervous  system  for  flight  control.  An  editor's  footnote 
indicates  the  tentative  nature  of  the  author's  conclusions.  Orig.  art. 
has:.  9  figures. 
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TITLE:  Experimental  study  of  tix  characteristic  featuics  of  behavior 
in  birds  during  snort  distance  orientation 

SOURCE:  AN  SSSR,  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika". 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  *'.N'auka",  1967, 
524-528 

TOPIC  TAGS:  bird,  behavior  pattern,  conditioned  reflex 

ABSTRACT:  A  total  of  12  identical’  slide-cover  food  boxes,  only  one  of 
which  contained  food,  were  positioned  equidistantly  at  the  walls  of 
circular  cages,  50  cm  high  and  70  cm  in  diameter,  in  a  study  of  the  role 
of  conditioned  reflexes  in  close  range  orientation  of  Sturnus  vulgaris 
birds,  conducted  in  August-November  1565.  An  electromagnetic  system 
recorded  on  tape  the  order  and  duration  of  birds*  stay  on  food  box 
perches  while  opening  the  box  in  search  far  food.  Black  square  marks 
(1),  mirror  square  marks  (2),  and  luminous  square  marks  (3)  positioned 
right  above  the  boxes,  or  light  beams  directed  at  the  adjacent  box  (4) 
or  at  a  box  at  a  45°  angular  distance  from  the  food-containing  box  (5) 
were  used  as  stimulants  in  five  series  of  orientation-guidance 
experiments  with  a  total  of  549  tests.  In  all  initial  tests,  the  birds 
set  out  with  a  box-by-box  circular  or  segmentary  search  but  in  the 
subsequent  sessions,  with  the  position  of-  the  right  box  changed,  they 
gradually  developed  a  response  to  a  stimulant,  so  that  after  2  (mark  3) 
to  42  tests  (mark  5)  they  could  chose  the  correct  box  right  away.  Orig. 
art,  has:  3  figures  and  1  table. 
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TITLE:  Acoustic  location  capability  of  birds 

SOURCE :  AN  SSSR .  Nauehnyy  sovet  po  komploksnoy  problems  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  •Uauka1',  19^7,  b-5^-^WS5 

TOPIC  TAGS:  bird,  audition,  acoustic  signal,  cerebrum,  signal  processing 

ABSTRACT:  The  article  presents  an  extensive  literature  survey  on  the  spatial  analysis 
mechanisms  of  sound  in  birds.  A  structural  diagram  of  the  different  links  of  the 
auditory  analyzer  of  birds  is  given  (see  Fig.  7)  based  on  literature  data.  The 
central  link  is  the  comparator  (2)  located  in  the  medulla  oblongata  and  connected 
mostly  with  the  laminary  and  olivary  nuclei.  This  arrangement  ensures  the  comparison 
of  incoming  binaural  information  and  its  processing;  and,  it  also  actuates  the 
mechanism  of  direction  movements  of  the  head  and  the  parotid  sound  organizing 
structures  (3,  *0  further  optimizing  the  spatial  analysis  of  sound.  At  the  same  time 
the  medullar  links  of  the  analyzer  send  information  into  the  higher  sections, 
particularly  into  the  hemispheres (1 )  for  evaluating  the  biological  significance  of  the 
sound.  The  hemispheres  through  efferent  pathways  make  additional  adjustments  of  the 
peripheral  sections  of  the  analyzer  in  cases  when  the  sound  proves  to  be  biologically 
significant  and  the  animal  needs  to  find  the  location  of  the  source.  A  complex 
system  of  processing  the  signal,  transforming  it  through  sound  organizing  and  sound 
transmitting  signals  (5,  6,  7),  ensures  the  necessary  degree  of  binaural 
discrimination  and  optimizes  spatial  analysis.  Bioacoustic  and  electrophysiological 
data  show  that  the  role  of  the  peripheral  sections  of  the  analyzer  is  not  limited 
only  to  passive  formation  of  a  certain  directivity  of  the  spatial  curves  thereby 
forming  fields  of  hearing,  but  includes  active  optimization  of  binaural  discrimination. 
The  pterylosis,  parotid  skin  folds  and  meatus  also  play  an  important  part  in  these 
processes.  Of  special  interest  is  the  asymmetrical  development  of  sound  organizing 
systems  of  the  external  ear  as  observed  in  ow.s.  The  degree  of  asymmetry  in  the 
structure  of  the  right  and  left  ears  sharply  increases  in  groups  with  well  developed 
capability  for  locating  sound.  Asymmetry  is  best  expressed  in  the  night  owls,  Tyto, 
Strix  and  Asio  in  which  the  size  ratio  between  the  right  and  left  external  concha  is 
1  or  more;,  but,  in  daytime  species  of  owls  asymmetry  of  the  external  ears  is 
absent.  Asymmetry  in  owls  can  be  considered  a  form  of  adaptation  related  to  improving 
spatial  hearing;  however,  its  exact  role  is  not  clear  at  this  time.  Qrig.  art.  has: 

7  figures. 
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Fig.  7.  Structural  diagram  of  the 
participation  of  different  links  of  the 
auditory  analyzer  of  birds  in  spatial 
analysis  of  sound. 

1—  cerebral  hemisphere  soctlonsj 

2—  comparator; 

3.  4— parotid  structures; 

5»  6,  ?— sound  organizing  and  sound 
transmitting  structures. 
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TITLE:  Initial  distant  orientation  of  some  birds  of  the  Passeriformes  order 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problems  "tvibcrnetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "i'iauka",  1967,  507-510 

TOPIC  TAGS:  bird,  information  processing,  orientation,  bionics 

ABSTRACT:  In  1963-65  the  authors  investigated  the  homing  orientation  of  birds 
following  their  release  in  an  unfamiliar  location.  Experiments  were  staged  on  rustic 
swallows  (312),  sand  martins  (l4l),  house  martins  (99),  great,  tits  (406),  starlings 
(66),  house  sparrows  (171)  and  other  birds.  In  the  experiments  1242  birds  participated 
in  1700  releases  at  distances  of  2-100  km  from  home.  After  a  group  of  birds  was 
released,  they  were  closely  observed  to  determine  the  direction  of  initial  orientation 
searches  and  speeds  of  flying.  Study  data  show  that  *he  investigated  birds  very 
rarely  determine  the  correct  homing  direction  immediately  after  reloaso.  In  most 
cases  the  birds  solect  a  direction  close,  to  tho  spring  or  fall  migration  route  of  the 
local  populations,  and  only  later  correct  their  error.  Initial  orientation  of  birds 
is  based  On  the  position  of  the  sun  combined  with  the  bird's  biological  clock  and 
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takes  only  a  minute  to  decide.  An  ineorroct  orientation  at  the  star*,  does  not 
interfere  with  finding  tho  correct  direction  later  in  relation  to  "home."  In  the 
process  of  solving  the  problem  some  birds  return  to  the  site  of  release  10-15  Bln 
later  and  then  take  off  in  the  correct  direction.  In  the  second  orientation  process 
soma  birds  use  reference  points  of  the  postnesting  flights  of  the  previous  year  or  of 
the  prenesting  search  flights  of  spring.  However,  the  findings  indicate  that 
previous  contact  with  a  given  location  does  not  reduce  the  tine  of  a  return  flight, 
the  flight  time  also  is  not  reduced  in  casos  when  birds  are  released  at  nearby 
locations,  thus,  study  and  literature  data  concur  that  correct  dete ruination  of  an 
azimuth  in  relation  to  "home"  is  accomplished  without  orientation  bated  on  reference 
points  stored  in  the  memory*  A  very  close  interdependence  is  found  between  distent 
orientation  during  migration  and  initial  distant  orientation  during  homing.  External 
environment  factors  perceived  by  birds  and  the  information  processing  mechaniea 
involved  in  determining  a  specific  location  represent  one  of  the  most  difficult 
problems  In  the  study  of  bird  orientation.  Orlg.  art.  heat  2  figures. 
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TOPIC  TAGS:  bionics,  aerodynamic  force,  hydrodynamics 

ABSTRACT:  The  current  state  of  bionics  is  reviewed  and  future  trends 

are  outlined,  noting  that  even  though  effective  economic  engineering 
solutions  abound  in  nature,  it  would  be  erroneous  to  copy  nature 
indiscriminantly,  since,  due  to  the  strong  temperature  limitations  of  a 
living  organism,  man  made  plants  are  largely  superior  in  terms  of  power 
output.  It  is  indicated,  on  the  other  hand,  that  in  striving  to 
overcome  these  limitations  by  reducing  aerodynamic  and  hydrodynamic 
drag,  nature  has  developed  highly  effective  low-drag  dynamic  systems, 
such  as  birds,  flying  insects,  fish,  and  aquatic  mammals,  which  have  not 
yet  been  understood  and  fylly  explained.  It  is  pointed  out  further  that 
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conventional  aerodynamics  is  not  applicable  to  th:  low  Reynolds  number 
flapping  flight  of  animals  (beetles)  and  that  the  unknown  direction  of 
the  aerodynamic  force  is  a  specific  difficulty  encountered  in  the  study 
of  flapping  wing  lifting  bodies  propelled  by  the  finite  amplitude 
oscillations  of  their  carrying  surfaces.  Also  discussed  is  the  mot 4 on 
of  the  porpoise*  as  a  unique  example  of  absolute  economic  superiority 
°YeJ.al*  ma]}‘Pro';luce4i  motions,  known  as  the  Gray  paradox.  The  purpose 
of  bionics  is  seen  in  uncovering  the  physical  nature  of  devices  used 
by  nature  to  achieve  high  but  least  power-consuming  locomotive  effects, 
and  in  expressing  the  results  in  a  precise  mathematical  and  physical 
language.  Orig.  art.  has:  1  table. 
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ABSTRACT:  The  Reynolds  number  is* discussed  as  a  similarity  criterion 
more  suitable  for  studying  the  locomotion  of  swimming  and  flying 
animals  than  the  Strouhal  number  generally  used  as  a  similarity 
criterion  for  unsteady  periodic  motions.  Noted  in  support  of  the  use 
of  R  numbers  on  biological  objects  is  a  theory  that  aquatic  animals 
modify  their  propulsion  pattern.with  varying  R  numbers.  Reynolds  » 
numbers,  ranging  from  1.7  x  10' ■*  for  a  protozoa  species  to  2.6  x  108  for 
Balaenoptera  musculus ,  are  listed  for  a  group  of  protozoa,  insects, 
birds,  fish  and  aquatic  mammals,  including  Stylonichia,  Paramaecium 
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cauUatum,  uursana  truncatella,  a  Coratopogonidae  species,  the  desert 
locust,  Troglodytes  troglodytes,  Fringilla  coelebs,  Sturnus  vulgaris, 
Colocus  r.ior.cdula,  the  gray  heron,  the  gray  crane,  Spinachia  spinachia, 
Xcogobius  nelonostromus ,  Lucioncrca  lucioperca,  the  shark,  Sphiraena 
barracuda,  the  porpoise,  Globicephala  melana,  Orcinus  orca,  Physeter 
catadon,  and  Mcgaptera  nodosa.  The  widely  practiced  extehsion  of  the 
boundary  value  problem  of  a  thin  plane  plate  to  three-dimensional 
living  bodies  is  dismissed  as  basically  incorrect.  Also  disputed  is  a 
recent  theory  of  Purves  according  to  which  dermal  fins  of  a  porpoise 
produce  an  acute  flow  incidence  angle  almost  over  the  entire  animal's 
body  and  thus  account  for  the  formation  of  a  laminar  boundary  layer 
in  the  incident  flow.  It  is  contended,  however,  that  various  complex 
and  still  undetermined  devices  must  be  active  in  biological  objects  to 
adjust  their  motion  to  aero-  and  hydrodynamic  conditions  at  different 
R  numbers.  Orig.  art.  has:  1  table  and  3  figures. 
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TOPIC  TAGS:  fish,  neurophysiology,  oxygen  consumption,  olfaction,  gustation,  vision, 
behavior  pattern 

ABSTRACT:  Intensity  of  feeding,  oxygen  consumption,  motor  activity,  ’ate  of  growth 
and  sensitivity  to  toxic  substances  differ  for  fish  in  a  group  and  isolated  fish* 
Reduction  of  both  oxygen  consumption  intensity  and  motor  activity  is  considered  a 
"group  effect"  end  is  one  of  the  most  objective  expressions  of  group  behavior*  In 
earlier  experiments  on  minnows,  crucian  carp  and  carp  it  was  found  that  all  these 
fish  display  the  "group  effect"}  48%  in  minnows,  36*3 %  in  crucian  carp,  and  38.4%  in 
carp*  The  first  problem  was  to  determine  whether  e  fish  uses  only  ohemoreceptiom  to 
detect  a  group  of  fish.  Experiments  were  staged  on  single  fish  In  a  respirator 
filled  with  water  which  had  contained  a  group  of  fish  for  a  period  of  time*  Oxygen 
consumption  intensity  was  measured  to  determine  whether  the  fish  could  perceive  the 
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"smell"  of  the  group.  All  three  spccios  of  fish  clearly  reacted  to  the  "snail"  of  its 
own  species  group,  but  oxygen  consumption  intensity  was  not  reduced,  as  could  be 
expected,  but  was  increased  considerably.  Motor  activity  also  increased.  Thus,  all 
experimental  fish  perceived  the  "snail"  by  chemore caption,  but  group  behavior  was  not 
induced.  In  experiments  with  inactivation  of  vision,  it  was  found  that  oxygn 
consumption  intensity  is  reduced  more  slowly  in  fish  without  sight  than  in  intact 
fish.  Other  experiments  showed  that  olfactory  and  gustatory  reception  play  a  role 
in  perceiving  the  chemical  effect  of  a  group  of  fish.  It  was  also  found  that  fish 
react  to  the  "smell"  of  closely  related  species,  but  are  indifferent  to  more  distant 
classification  of  fish.  The  protective  effect  of  ehemoreception  was  observed  in 
reactions  of  fish  to  the  "smell"  of  predator  fish  and  to  skin  extracts  of  predator 
fish,  and  also  to  skin  extracts  of  one's  own  species.  Considerable  differences  of 
reaction  intensities  in  different  species  suggest  different  ecological  and 
physiological  significance  of  ehemoreception  And  chemical  sigr.alization  in  group 
behavior  of  these  fish. 
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TOPIC  TAGS:  bat,  neuron,  audition 

ABSTRACT:  The  properties  of  the  auditory  system  of  oats  were  investigated  to  study 
their  echolocating  capabilities.  This  system  has  exceptionally  developed  subcortical 
centers  and  is  a  convenient  object  for  analysis  of  certain  general  principles  of  tho 
activity  of  the  auditory  analyzer  of  mammals.  The  microelectrode  method  was  used  w 
analyze  the  excitability  ar.d  tho  nature  of  tho  reactions  of  the  posterior  clival 
neurons  of  the  auditory  system  of  cats  upon  delivery  of  short  sc  -ic  nr.ri  ultrasonic 
signals  at  different  angles  rolativc  to  the  head  of  the  t..t.  .'.-or.,;  the  neurons 
examined,  some  are  not  very  sensitive  to  changes  ir  the  angle  of  approach  of  the 
signal,  while  others  are  highly  sensitive  to  these  changes  and  cr o  tur.sci  to  signals 
approaching  at  specific  angles.  A  structure  of  neuron  networks  of  tno  auditory- 
centers  is  discussed  in  which  certain  posterior  clival  neurons  arc  sensitive  to 
signals  from  specific  directions  but  are  relatively  insensitive  to  signals  from  other 
directions. 
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AOTHCRs  Naumov,  N.  P.j  Simkin,  G,  N.;  EL'iehev,  V,  D.j  Protasov,  V,  R, 

ORG:  none 

TXTLEs  Means  of  animal  communication  and  their  modelling 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  problem©  "Kibarnetika".  Voprosy 
bioniki  (Problems  01  bionics)  iloscow,  Iad-vo  "Nauka",  196?.  ^19-^5 

TOPIC  TAGS:  animal,  biologic  model,  communication  signal,  acoustic  signal, 
neurophysiology 

ABSTRACT:  The  study  presents  an  extensive  literature  survey  on  animal  chemical 
communication  and  cheraoreception,  communication  based  on  light  sensitivity  and 
photorecoption,  acoustic  communication,  tactile  communication  and  thermoreception. 

Any  physical  or  chemical  phenomenon  produced  by  one  organism  and  perceived  by  another 
organism  can  serve  as  a  means  of  communication.  There  is  also  biological  communication 
which  includes  various  forms  of  complex  activity  ensuring  procurement  of  food, 
reproduction,  settling,  care  of  young  and  intragroup  and  intergroup  migration. 
Communication  action  mechanisms  are  basically  divided  into  two  types,  Ih  the  first 
case,  change  of  the  physical  or  chemical  properties  of  an  environment  directly  affects 
the  metabolism  of  an  organism,  and  its  action  depends  on  the  quantitative  expression 
of  the  agent  such  as  temperature,  radiant  energy  or  gravity,  hi  the  second  case  which 
ia  mors  complex,  the  acting  agent  has  a  signal  value  whose  action  does  not  depend  on 
quantitative  expression,  but  on  the  threshold  state  of  the  organism.  In  higher 
animals  communication  becomes  more  complex  with  the  appearance  of  signal  receptors 
and  then  of  organs  ensuring  specific  slgnalisation.  Ih  addition  to  specialized  and 
nonspecialized  receptor  systems,  organisms  have  specific  and  nonspecific  signalization 
systems.  For  purposes  of  modelling  it  is  necessary  to  separate  those  signal  elements 
which  serve  as  stimuli  of  unconditioned  reflexes,  and  therefore  are  responsible  for 
determined  forms  of  behavior.  Actually,  the  part  of  a  signal  carrying  the  information 
■ay  represent  only  a  small  part  of  the  signal.  Ihe  test  for  determining  the 
elementary  parts  of  a  signal  is  that  when  these  parts  are  isolated  and  reproduced, 
they  should  elicit  a  fully  adequate  response  reaction.  Especially  important  is  the 
biological  essence  of  a  signal  because  this  knowledge  is  needed  for  successful 
modelling  and  practical  application. 


327 


AUTHORS:  Nedochetova,  Yu.  S.;  Soloshchenko ,  N.  P.;  Fran+aevieh,  L.  I.;  Shalimov,  I.  I, 
ORGs  none 

TITLE:  C  the  discrinination  by  inaect3  of  differentiation  in  the  outlines  of  figures 

SOURCE:  AN  SSSR.  Nauchnyy  aovet  po  kcmplekcnoy  probleme  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967*  124-129 

TOPIC  TAGS:  insect,  pattern  recognition,  conditioned  reflex,  probability,  statistics, 
correlation  statistics,  vision,  bionic:,,  cybernetics 

ABSTRACT:  The  possibility  of  insect  discrimination  of  simple  geometric  figures  by 
differentiation  in  their  outlines  is  studied.  Outline  differentiation  is  defined  in 
terms  of  the  probability  that  two  randomly  taken  adjacent  elements  will  have  identical 
brightness.  Statistical  formulas  are  given  without  derivation  for  one-dimensional 
sequences  and  two-dimensional  figures.  The  figures  were  printed  on  12  X  12-cm  high- 
contrast  photographic  paper.  Individually  marked  bees  were  conditioned,  with  the  aid 
of  sugar  syrup,  to  land  on  a  positive  figure.  One  positive  and  four  negative  figures 
were  used  in  the  tests.  Syrup  was  provided  only  after  landing  on  the  positive  figure. 
Fresh  figures  were  used  after  each  landing,.  It  is  found  that  honey  bees  distinguish 
random  figures  of  standard  size  of  various  statistical  classes.  The  statistics  of  the 
image,  regardless  of  shape,  is  an  objective  criterion  for  recognition.  The  accuracy 
of  recognition  is  reduced  by  reducing  the  differences  between  classes.  The  authors 
thank  V.  A.  Kovalevskiy,  M.  1.  Shi e zinger,  A.  Zubatenko,  and  R.  Bershadskaya.  Orig. 
art,  hast  3  formulas,  1  table,  and  2  figures. 
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AUTHOR:  Pershin,  S.  V. 

ORG :  none 

TITLE:  Biohydrodynamic  laws  oi  swimming  of  aquatic  animals  as  a  basis 

for  optimization  of  the  motion  of  submersed  bodies  in  nature 

SOURCE:  AN  SSSR.  Nauchnyy  sove't  po  kompleksnoy  probleme  "Kibernetika". 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967, 
55S-S60 

TOPIC  TAGS:  hydrodynamics,  Reynolds  number,  animal,  bionics 

ABSTRACT:  The  methods  of  the  hydrodynamic  similarity  theory  are  applied 
to  a  study  of  the  high  swimming  parameters  of  aquatic  animals,  which  are 
considered  to  be  the  results  of  a  long  and  elaborate  evolutionary 
optimization  process.  A  4 -parameter  diagram  is  plotted  on  the  basis  of 
available  data,  for  L  (animal  length)  vs  u  (speed)  and  Re  number  vs 

u  -  u  /  VgT  of  infusoria  (spinning  motion  along  a  winding  line)  , 
p5lftktonm8?ganisms  (forward  rowing  motion) ,  fish  (harmonic  swimming 
motion),  whales  and  porpoises  (harmonic  swimming  motion),  and  squids 
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(pulsed  motion),  covering  the  Re  number  range  from  10  to  10  .  The 
diagram  shows  that  the  maximum  speed  of  these  animals  increases  with 
their  size  and  that  -  Reynolds  number  is  an  important  characteristic 
of  their  motion,  according  to  which  they  form  5  groups  with  Re  10"3  - 

10'1,  10°  -  102,  103  -  107,  106  -  108,  and  106  -  107,  respectively.  The 
principles  of  the  evolutionary  optimization  of  motion  of  aquatic  animals 
are  definea  as  the  progressive  increase  of  the  swimming  speed  as  an 
inverse  function  of  \/gL,  a  periodic  economic  unsteady  cyclic  motion 
hydrodynamically  consistent  with  the  structure  of  the  boundary  layer  and 
the  trailing  vortex,  and  the  tendency  to  minimize  the  number  of  prime 
movers.  Orig.  art.  has:  1  figure  and  1  table. 
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AUTHOR i  Pershin,  S.  V.  . 

ORGt  none 

TITLE >  The  leaps  of  dolphins  as  a  means  of  obtaining  information  on  the  pulse 
bioenergetica  of  high-speed  aquatic  animals 

SOUKCEi  AN  SSSR.  N&uciinyy  sovet  po  kompleksnoy  problems  "Kibemetika" .  Voproey 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka" ,  1967.  549-555 

TOPIC  TAGS:  bionics,  cybernetics,  animal,  bioenergetics,  motion  picture  photography 

ABSTRACT:  A  simple  and  convenient  method  of  determining  the  average  maximum  specific 
pulse  power  of  large,  high-speed  aquatic  animals  is  described.  Successive  frames  of  . 
full-scale  motion  pictures  of  the  jumps  of  dolphins,  fish,  squid  are  processed  and 
studied  systematically.  It  is  found  that  an  ordinary  dolphin,  with  a  length  of  2  ■ 
and  a  weight  of  BO  kg,  produces  a  towl  maximum  pulse  power  of  4  hp  in  1  sec,  which 
is  twioe  tbs  value  usually  given  in  the  literature.  Orig.  ert.  hast  2  formulas, 

.2  tellies,  and  1  graph. 
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AUTHOR:  Poddubnyy,  A.  G, ;  Spektor,  Yu.  I. 

CRGi  none 

TITLE:  Investigation  of  migration  behavior  of  sturgeon  in  a  dam  zone  using  a 
biotelemetric  method 

SOURCE:  AN  SS5R.  Nauchnyy  sovet  po  kompleksnoy  problame  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967,  491-496 

TOPIC  TAGS:  fish,  biotelemetry,  ultrasonic  frequency,  navigation,  bionics,  remote 
biologic  recording 

ABSTRACT:  Field  observations  of  sturgeon  were  conducted  in  August  and  September  19&5 
in  the  Volgograd  Rayon,  Tagged  and  control  fish  were  tracked  ultras onically  in  pools, 
ponds  and  rivers;  and,  also  after  transfer  to  the  upstream  water  of  the  Volga 
Hydroelectric  Station.  Transmitters  (see  Fig.  l)  were  attached  to  the  bodies  of  the 
fish  and  signals  were  received  by  two  antenna-converters  of  the  same  type  (see  Fig. 

3).  Following  preamplification  and  filtration  (2),  the  signals  were  heterodyned 
(3,  4),  amplified  and  filtered  by  intermediate  frequency  amplifiers  (5),  detected  and 
integrated  (6)  and  fed  to  the  comparator  units  (7,  8).  Maximal  distance  of  reliable 
reception  was  600-800  m.  A  12  volt  accumulator  battery  served  as  a  power  supply,  and 
general  power  consumption  was  50  watts.  Findings  show  that  the  motor  activity  of 
sturgeon  correlates  with  the  time  of  day;  two  maxinums  are  noted  at  04  to  08  hrs  and 
22  to  24  hrs,  and  sharply  reduced  activity  from  12  to  19-20  hrs.  Sturgeon  do  not 
move  uniformly  but  in  jerks  combining  fast  movements  with  pauses.  Maximum  speed  of 
the  sturgeon  is  10  km/hr  and  the  mean  speed  is  1.0-1, 3  km/h r.  The  sturgeon  jumped 
out  of  the  water  at  places  where  the  characteristics  of  water  mass  and  depth  changed 
sharply.  The  jump  was  preceded  by  a  pause  in  movement  and  was  followed  by  a  leap 
forward.  Migrating  sturgeon  appear  to  use  the  same  reference  points  for  navigation. 
The  most  basic  of  these  reference  points  are  direction  and  speed  of  current,  depth 
of  water  and  water  temperature.  Possibly,  the  jumps  out  of  the  water  are  related  to 
orientation.  The  described  experiments  are  very  similar  to  those  staged  by  R.  S. 
Trefethen,  J.  W.  Dudley  and  M,  R.  Smith  (1957)  and  J.  H.  Johnson  (i960)  with  salmon 
at  the  Bonneville  Dam,  but  it  is  difficult  to  compare  the  results  because  biological 
data  are  almost  completely  absent  in  the  published  works.  Qrig.  art,  has:  6  figures. 
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AUTHORS!  Protasov,  V.  R. ;  Podlipalin,  Yu.  D. ;  Krumin',  V.  it. 

ORCt  none 

TITLEt  The  role  of  gravitation  waves  in  the  orientation  of  fiah 

SOURCE!  AN  SSSil.  tlauchnyy  sovet  po  korapleksroy  problesne  "Kibernetika".  Voprosy  ; 

bioniki  (Problems  of  bionics)  Moscow,  Txd-vo  "Nauka",  1 967 >  475-491 

TOPIC  TAOS!  bionics,  cybernetics,  gravita-ion  wave,  water,  navigation  ays tea,  ! 

biopotential,  electrophysiology,  conditioned  reflex 

ABSTRACT i  Data  obtained  in  a  study  of  the  reception  of  gravity  waves  by  fish  in  water  ; 
are  discussed  in  connection  with  aspects  of  bionics  'nd  fish  behavior.  Various  cases 
of  the  mechanical  interaction  of  a  fish  body  with  a  medium  perturbed  by  gravitation 
waves  are  examined,  and  experiments  with  a  number  of  fish  in  tanks  and  the  apparatus 
for  creating  ano  recording  gravitation  waves  are  described.  The  biopotentials  of  the 
fish  were  recorded  in  the  tests  where  the  sensitivities  of  the  fish  to  gravitation 
waves  were  determined  with  the  aid  of  conditioned  reflexes.  It  is  found  that  gravity 
tion  waves  together  with  other  factors  are  an  orienting  stimulus  in  the  migrations  of  i 
aquatic  animals.  Apparatus  based  on  this  principle  could  be  used  to  attract  or  i 

frighten  fish  and  for  short-range  prediction  of  the  distribution  of  eonmerieal  fish.  | 

Orig.  art.  haai  15  formulas,  10  figures,  and  3  tables. 
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AUTHOR:  Sakayan,  A.  R. 

ORG:  none 

TITLE:  Study  of  carrier  pigeon  orientation 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika". 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1S67, 
510-514 

TOPIC  TAGS:  bird,  earth  magnatic  field,  behavior  pattern 

ABSTRACT:  Lack  of  objective  criteria  to  complement  the  experience  and 
intuition  of  the  pigeon  breeder  is  indicated,  on  the  basis  of  the  state 
of  the  art,  in  assessing  the  homing  capability  of  carrier  pigeons.  It 
is  further  indicated  that  the  probability  of  positive  results  for  the 
orientation  property  of  the  hybrid  offspring  is  generally  much  lower 
than  the  probability  of  negative  results  when  both  parent  species  have 
combinations  of  different  high  orientation  characteristics,  such  as 
(1)  sharp  high-resolution  vision,  strong  memory  for  familiar  local 
orientation  marks,  and  an  inborn  or  training-developed  terrain-guided 
homing  algorithm,  and  (2)  a  highly  developed  sense  of  time,  and  a  solar 
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position  oriented  he..-, inf,  algorithm.  It  is  pointed  out,  or.  the  other 
hand,  that  navigation  properties  are  well  inherited  in  old  steady  pigeon 
breeds.  1.5  x  50  mm  cylindrical  magnets,  weighing  0.7  G  and  producing  a 
0.15-0.2  oe  magnetic  field,  were  attached  longitudinally  to  the  backs  of 
4  carrier  pigeons  with  a  good  orientation  heredity  in  a  study  of  the 
possible  magnetic  background  of  their  orientation  function,  which  was 
conducted  in  summer  196S  between  Moscow  and  points  601  and  720  km  SWlf. 
The  ratio  between  the  straight  line  distance  and  the  actual  flight 
'distance  was  used  as  an  orientation  criterion  in  the  evaluation  of  the 
results,  assuming  an  80  km/hr  flying  speed.  In  6  out  o£  a  total  of  7 
flights,  the  birds,  released  alone  or  accompanied  by  control  birds, 
reached  their  Moscow  destination  point  under  these  magnetic  disorienta¬ 
tion  conditions.  They  showed  a  very  good  orientation  criterion  of  less 
than  0.01,  with  the  exception  of  one  bird  that  lost  his  magnet  and 
shoved  a  criterion  of  just  0.01.  Conclusions  of  Riper  and  Kalmbach 
(1952),  who  dismiss  magnetic  orientation  in  pigeons,  and  Talkington 
(1964),  Kupke  (1965),  and  Yeagley  (1947,  1951)  who  support  it,  are 
disputed  as  insufficiently  founded.  Orig.  art.  has:  1  table. 
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AUTHOR:  Shumakov,  M.  Ye. 

ORG:  none 

TITLE.  Experiments  in  determining  the  possibility  of  maznetic 
orientation  in  birds 

.-'OllRCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika" . 
Yoprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967, 
i  A  9  *  523 

TOPIC  TAGS:  bird,  behavior  pattern,  earth  magnetic  field 

aP>.STR.ACT:  The  possibility  of  magnetic  orientation  was  studied  in 
October  1964  in  birds  of  the  Fringilla  coelebs,  Erythrina  erythrina, 
Fmberiza  hortulana,  Sylvia  atricapilla,  and  Erithacus  rubecula  genuses 
on  a  theory  that  birds  under  conditions  of  oriented  migration  activity 
may  change,  in  the  positive  case,  their  direction  in  the  presence  of  a 
strong  magnetic  field  when  the  direction  of  the  field  is  different  from 
tnat  of  the  geomagnetic  field.  The  directivity  of  migration  activity  of 
a  group  of  23  birds,  captured  on  the  Baltic  sea  shore  during  migration 
and  confined  in  circular  cages  free  of  intrinsic  magnetic  effects,  was 
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determined  by  the  author's  Method  (Sbornik  Bionika,  Moscow,  1965)  at  the 
site  ef  capture  and  on  the  following  day,  at  the  town  of  Gubkin  in  the 
center  of  the  Kursk  magnetic  anomaly,  where  the  angle  between  magnetic 
and  geographic  northerly  directions  is  60°.  At  the  site  of  capture,  all 
birds  showed  a  clearly  pronounced  migration  anxiety,  oriented  in  the 
direction  of  migration  in  clear  weather  and  showing  no  orientation 
pattern  in  the  presence  of  a  solid  cloud  cover.  In  contrast,  no 
orientation  pattern  cculd  be  established  in  the  magnetic  anomaly  region, 
even  though  all  birds  showed  an  activity  2-3  times  higher  than  on  the 
Baltic  Sea  shore,  as  indicated  by  the  author's  migration  activity 
diagrams.  Qrig.  art.  has:  1  figure. 
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AUTHOR:  Shtegman,  B.  K. 

ORG :  none 

TITLE:  Automation  of  the  motions  of  the. bird  wing 

SOURCE:  AN  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kibernetika" . 
Voprosy  bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967, 
539-543 

TOPIC  TAGS:  bird,  muscle  physiology,  skeletal  mechanics,  aerodynamic 
force 

ABSTRACT:  The  mechanism  of  coordination  and  conjugation  of  the  muscular 
motion  of  wings  of  present  birds  is  analyzed.  The  functionally 
conjugated  wing  muscles  and  bands  participating  in  the  automatic 
coactivation  of  wing  elements  in  .flight  are  identified  as  extensor 
metacarpi  radialis  (transferring  the  bending  motion  from  the  wrist 
joint  to  the  elbow  joint  and  vice  versa),  flexor  carpi  ulnaris  and 
flexor  metacarpi  ulnari.*  (transferring  the  bending  motion  of  the  elbow 
to  the  wrist) ,  and  the  humerocarpal  band  producing  with  another  band 
the  involuntary  bending  and  unbending  of  the  wfist  when  the  elbow  is 
bent  or  unbent,  and  vice  versa.  Also  discussed  are  aerodynamic 
conditions  producing  wing  torsion,  a  condition  under  which  the  wing  root 
preserves  a  positive  angle  of  attach  while  the  wing  tip  constitutes  a 
propelling  surface  producing  thrust  which  is  convoyed  "from  there  to  the 
body.  It  is  also  noted  that  the  forceful  downward  motion  of  wings 
activated  their  skeletal  and  muscular  system  to  produce  automatically 
both  torsion  and  thrust  so  that  only  the  large  thorax  muscle  is  active 
in  their  downward  motion,  while  their  upward  motion  is  completely 
passive.  The  absence  of  automation  of 'motion  in  archeopteryces  is 
pointed  out.  Orig,  art.  has:  7  figures. 
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AUTHCR:  lakobi,  V.  E. ;  Mantayfel',  B.  P. 

GRG:  non® 

TITLES  Present  problems  of  bionic  investigations  of  orientation  of  migrating  animals 

SOURCE:  AN  SSSK .  Nauchnyy  sovet  po  konpleksnoy  problems  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  196?,  468~4?5 

TOPIC  TAGS:  fish,  bird,  bionics,  orientation,  navigation 

ABSTRACT:  The  study  presents  an  extensive  literature  survey  on  the  orientation  based 
on  astronavigation,  earth's  magnetic  field,  special  receptors  and  other  factors  is 
confirmed  by  some  of  the  cited  sources  and  denied  by  others,  but  the  authors  do  not 
favor  any  particular  theory.  Orientation  and  navigation  of  birds  and  fish  are  of 
great  interest  to  bionics  because  of  the  high  accuracy  of  navigation  and  high  degree 
of  reliability  provided  by  a  relatively  small  brain  volume.  To  a  certain  extent  the 
problem  is  related  to  form  recognition.  To  investigate  the  astronavigation  mechanism 
of  birds,  it  is  necessary  to  understand  how  a  bird  separates  the  useful  signal,  what 
characteristics  or  group  of  characteristics  of  the  constellations  or  shifting  of  the 
sun  are  perceived,  whether  the  brain  is  capable  of  making  the  corresponding 
extrapolations  and  computations  for  purposes  of  navigation,  and  what  role  memory 
plays.  A  solution  of  these  problems  may  help  produce  optimal  variants  of  navigation 
Instruments  snd  electronic  computers.  Investigation  of  the  orientation  and  navigation 
of  animals  should  contribute  to  the  production  of  technical  devices  for  controlling 
animal  populations,  for  frightening  or  attracting  animals  and  for  controlling  animal 
movements  and  behavior.  The  authors  do  not  express  any  opinions  or  draw  any 
conclusions  on  the  material  presented. 
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AUTHORS:  Zingeman,  A.  M. ;  Samarskiy,  V.  I. 

ORG i  none 

TITLE:  The  orientation  reflex  and  the  problem  of  optimal  variation  of  the  control 
algorithm  of  a  living  sy3tera 

SOURCE :  AH  SSSR.  Nauchnyy  sovet  po  kompleksnoy  probleme  "Kiberaetika".  Voprosy 
bioniki  (Problems  of  bionics)  l.'oscow,  Izd-vo  "Nauka",  1967,  363-373 

TOPIC  TAGS:  bionics,  cybernetics,  probability,  reflex  activity,  algorithm,  control 
system,  optimal  control,  brain,  reliability,  error,  adaptation,  neuron,  nervous  system, 
nerve  cell 

ABSTRACT:  The  literature  on  the  orientation  reflex  and  optimal  variation  of  the 
control  algorithm  of  a  living  system  is  surveyed  briefly.  Von  Neuman.'  s  hypothesis  of 
a  multiple  structure  of  the  nervous  system  of  higher  animals  is  employed  to  determine 
the  number  pulses  that  circulate  in  the  brain  from  one  error  to  another,  the  probabil¬ 
ity  of  incorrect  response  to  an  indefinite,  new  situation,  and  brain  reliability. 
Structures  of  the  orientation  reflex  are  considered  to  have  the  lowest  stimulation 
threshold.  The  following  sequence  of  operations  in  autonomous  control  systems  with 
low  a  priori  information  on  the  medium  is  proposed;  extraction  of  signals  from  the 
controllable  parameters  of  the  medium;  primary  recognition  of  these  signals  and 
determination  of  their  significance  using  memory;  adjustment  of  the  measuring  com¬ 
plexes  to  the  required  sensitivity  and  accuracy;  adoption  of  solutions  provided  by  the 
program;  variation  of  the  analysis  algorithm  when  a  signal  is  not  recognized  at  the 
stage  of  deterministic  logic;  and  adoption  of  a  solution  with  determination  of  its 
reliability.  Orig.  art.  has:  4  formulas. 
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SECTION  F. 


BIOPOTENTIALS  AND  BIQELt 


'THIC  CONTROL  SYSTEM  STUDIES 


337. 


THE  PROCESS  OF  RELEARNING  COMPLEX  MOTOR  ACTIONS  IN  PATHOLOGICAL 
CONDITIONS  BY  MEANS  OF  A  BIOELELECTRIC  CONTROL  SYSTEM  WITH  FEEDBACK 


ORG: 


Institute  of  Cybernetics,  Academy  of  Sciences  UkrSSR 
(Institut  kibernetiki.AR  USSR) 


^  1 Bunimovich.  Mezhvuzovskaya  nauchnaya 

kcnftrtntsiya  po  neyrokibernetike,  2d,  Rostov-on-Don,  196S.  Problenv 
neyrokibernetiki  (Problems  of  neurocybernetics);  materialy  konferentsii , 
.  2,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ,,  1966,  114-116. 

AT7033543 

The  electrical  activity  of  muscles  during  a  voluntary  motor  act 
represents  a  stimulating  process  in  all  parts  of  the  complex  motor 
unit$f  C°rtiCal  ter“lnal  of  lhe  «otor  analyzer  to  the  operative 


Preliminary  experiments  were  conducted  and  various  models  of  a 
device  were  developed,  which  portrayed  the  physiological  features  of 

motor  actions  as  accurately  as  possible.  The  results  of  preliminary 
vitro™'!!  *  Pen,11tted  the  construction  of  an  operative  model  of  a 
ri °  device  utilizing  multichannel  action.  The  bioelectrical 
potentials  developed  by  the  donor  during  a  given  motor  act  are  registered 
surl‘1£e  fro*"  the  motor  points  which  correspond  to  f 

Mven  group  of  muscles.  These  signals  are  amplified  and  are  then  fed 

\°  V3S  “T  tapB  Unit  °r  di«ctly  to  the  next  stage  of  the  device 
tne  integrating  unit.  Signals  previously  recorded  in  the  magnetic  tape 
unit  can  also  be  fed  to  the  integrating  unit,  as  can  signals  coming 
dLectuy  from  the  input  amplifier.  The  integrating  unit  determines 
the  mean  value  of  the  myogram  as  a  function  of  time;  the  time  constant 

v-u/If'rH  Slgnali  which  aPPears  aa  a  curve  describing  the  mean 
t  f  he  m^8ram  for  a  certain  interval,  is  fed  to  a  rectifier, 
which  also  receives  a  signal  from  the  standard  generator  of  the  stimu- 
'?  ttg  lmpi-ses.  As  a  result,  a  signal  which  corresponds  in  form  to 
the  signal  from  the  generator  and  is  proportional  in  amplitude  to  the 
mean  value  of  the  myogram  is  received  at  the  output.  The  device 
includes  a  control  and  tracing  unit  which  allows  simultaneous  visual 
oscrvance  of  the  processes  in  the  various  subassemblies  of  the  device 
oy  means  of  a  multichannel  oscillograph.  Thus,  necessary  corrections 
can  be  made . 

The  electric  potentials  recorded  from  the  muscles,  which  form  the 

mfVflenf’  8Uide  the  artiflcially  formed  signal  which  is 
o  the  recipient  s  analogous  muscles  or  groups  of  muscles.  With 
proper  selection  of  amplitudes  for  the  stimulating  signals,  the 
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recipient  may  be  made  to  move  synchronously  with  the  donor.  The 
,  magnetic  tape  unit  can  repeat  the  recorded  algorithm  continuously,  or 

can  provide  for  a  preliminary  arrangement  to  generate  given  movements. 

The  presence  of  the  stimulating  signal  generator  allows  the  duration 
of  the  controlled  stimuli  to  be  altered;  this  is  extremely  important 
during  stimulation  in  various  periods  of  change  in  the  functional 
st'sti.  of  the  stimulated  objects.  Tin  design  of  the  device  allows  the 
stimulating  signuj  generator  to  he  us.d  interchangeably  with  sources 
of  signals  of  varying  form.  Each  channel  of  the  device  is  independent 
and  has  three  work  regimes:  1)  recording  the  movement  algorithms  on 
the  magnetic  device;  2)  feeding  control  signals  from  the  magnetic 
tape  unit;  3)  feeding  control  signals  directly  from  the  donor,  bypassing 
the  magnetic  tape  unit. 

Movement  is  induced  by  nonpolarizing  electrodes  (with  hydrophilic 
interlayers)  which  are  applied  to  the  motor  points  of  the  corresponding 
'  muscles. 

Preliminary  results  of  a  clinical  test  of  this  device  confirmed  the 
..  .thors'  suppositions.  The  device  enables  motor  action  control  programs 
to  be  prepared  for  both  healthy  donors  and  convalescents. 

A  study  was  conducted  at  the  Neurology  Clinic  of  the  Kiev  Medical 
/  Institute  on  50  patients  with  residual  effects  of  nervous  system  diseases. 

In  the  majority  of  patients,  the  source  of  trouble  was  in  the  area  of  the 
cortical  motor  analyzer.  Etiopathogenetically ,  these  were,  on  the  whole, 
residual  effects  of  vascular  disorders  in  the  brain.  To  judge  the 
effectiveness  of  treatment,  electroexcitability  and  electromyography 
before  and  after  treatment  were  compared.  Force  and  movement  were  also 
evaluated. 

At  the  present  time,  it  is  very  acceptable  to  employ  the  law  of 
variation  of  the  summary  neuromyogram's  mean  value  in  a  multichannel 
system  as  a  controlling  signal.  [AC] 


338, 


SIMULATION  —  AN  INSTRUMENT  OF  PROGNOSIS  AND  CONTROL 


Amosov,  N.  Nauka  i  zhizn' ,  no.  7,  1967,  46-54.  AP7024524 

Schematic  representations  and  general  discussions  are  given  for 
cybernetic  models  of  various  systems.  A  "world"  system  is  treated, 
taking  into  account  the  interaction  of  society  with  the  material  world 
and  the  world  of  nature,  with  special  attention  given  to  the 
interrelationships  between  society  and  various  world  models,  both 
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static  and  dynamic,  all  of  which  are  based  on  "coupling"  with  the 
present  and  future.  A  h/oothetical  human  mouel  is  explained  (Fig.  1). 


4  ■  - - direct  coupling  4-  -  -  -  -  reverse  coupling 

Fig.  1.  Hypothetical  scheme  of  a  human  model. 

A  scheme  for  evaluating  the  degree  of  happiness  is  discussed  as  well 
as  a  model  of  society  in  relation  to  the  future.  A  qualitative 
tabulation  is  made  of  various  instincts,  reflexes,  and  direct  and 
derived  senses  together  with  their  response  to  training  and  their 
effect  on  society.  [26] 
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AUTHOR:  Ohernitser,  V,  K. 

ORG:  none 

TITLE:  Choice  of  a  time  compressor  for  a  low  frequency  spoctrum  analyzor  of 
biopotentials 

SOURCE:  Vsesoyuznaya  konferentsiya  po  noyrokibornotike ,  3d,  Rostov-on-Don,  1967. 
ftrobloniy  neyrokibernetiki  (Problems  of  neurocybornotics ) ;  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  160 

TOPIC  TAGS:  EEG,  biopotential,  spectrum  analyzer,  magnetic  recorder 

ABSTRACT:  A  system  consisting  of  a  timo  comprossor  and  a  spectrum  analyzer  with 
■equentlal  action  is  the  most  rational  apparatus  for  E2G  spectral  analysis  in  the 
range  of  subsonic  frequencies.  Use  of  tho  timo  compressor  ensures  a  multiplicative 
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transfer  of  the  spoctrua  of  investigated  frequencies  which  reduces  analysis  time  end 
increases  resolving  capacity.  Choice  of  the'  type  of  time  compressor  and  determination 
of  its  basic  parameters  aro  important  factors  in  designing  such  equipment.  Study  of 
the  action  principles  and  the  basic  features  of  time  compressors  with  dynamic  and 
static  storage  memories  led  to  conclusions  about  the  advisability  of  using  time 
compressors  with  magnetic  recording  for  analysis. 
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AUTHORS*  Gidikov,  A.  A,  (Bulgaria);  Tomov,  I.  I.  (Bulgaria);  Baranov,  N.  Kh.  (Bulgaria) 
ORG:  none 

TiTLEi  Some  investigations  to  refine  a  model  of  the  control  system  of  human  motor 
responses 

SOURCE*  AN  SSSR.  Nauchnyy  sovet  po  konpleksnoy  probleme  "Kibernetika".  Voproay 
bioniki  (Problems  of  bionics)  iloscow,  Izd-vo  "Nauka”,  1967,  373-381 

TOPIC  TAGS*  cybernetics,  bionics,  model,  biologic  model,  analog  computer,  control 
system,  nervous  system,  adaptation  /  Analog  1  analog  computer  (u) 

ABSTRACT*  The  servo  motions  of  the  human  ana  are  investigated.  The  work  was  done  to 
check  a  model  baaed  on  the  assumption  that  structures  producing  discreteness  of  the 
mechanogram  can  be  approximated  by  an  element  with  a  pure  delay.  The  operator  sees 
a  signal  moving  at  a  constant  velocity  and  attempts  to  follow  it  With  the  aid  of  a 
scribe  (see  Pig,  l).  A  generalized  model  (see  Fig.  2)  and  a  circuit  for  its  realiza¬ 
tion  on  an  Analog-1  computer  are  given.  The  results  of  the  modeling  allow  it  to  be 
assumed  that  adaptation  to  the  characteristics  of  the  signals  and  of  the  device  for 
following  them  is  accomplished  in  the  nervous  system  by  independent  mechanisms  and  at 
different  levels.  The  applicability  of  quasi-linear  models  for  describing  this  control 
system  is  explained. 
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Orig.  art.  hast  7  figures,  8  formilas,  and  1  table. 
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AUTHCRi  Kashevskiy,  V.  V. 

t 

ORG:  none 

TITLE:  Transposition  of  the  spectrum  of  frequencies  during  analysis  of  bioasasurlng 
Information  signals 

SOURCE:  Vsesoyuznaya  konferontsiya  po  neyrokibemetika,  3d,  Rostov-on-Don,  196?. 
Problemy  neyrokibornetiki  ( Problems  of  neurocybemeties);  referaty  doklsdov 
konferentsii,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  62 

TOPIC  TAGS:  biopotential,  signal  transmission,  spectrum  analyser,  magnetic  recording 

ABSTRACT:  Signalograms  of  biopotentials  are  complex  in  form  and  arc  mixtures  of 
useful  information  and  noise.  In  most  cases  their  visual  evaluation  is  extremely 
difficult  and  requires  considerable  time,  but  they  can  be  objectively  evaluated  by 
spectral  analysis.  However,  spectral  analysis  of  subsonic  frequencies  can  also  take 
considerable  time.  Recently  a  sequential  action  spectrum  analyzer  in  combination  with 
a  transposing  device  based  on  magnatic  recording  was  successfully  used  for  reducing 
‘  analysis  time  and  improving  resolution  of  frequencies.  There  is  considerable  interest 
in  utilisation  of  such  spectrum  analyzers  during  transmission  of  signals  in  networks 
of  biomeasuring  Information  with  different  kinds  of  modulation.  The  prasont  report 
examines  the  application  of  transposing  devices  with  different  kinds  of  modulation, 
presents  expressions  for  their  spectra,  analyzes  the  expressions  to  draw  conclusion* 
on  the  choice  of  modulation,  and  makes  reconatendatians  on  the  parameters  of  the 
V  transposing  device  and  the  speotrum  analyser.  '  c,-  ■ 
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A  UNIT  FOR  INFORMATION  PROCESSING  AND  THE  GENERATION  OF  ASSIGNED 
FUNCTIONS  IN  A  BIOELECTRIC  CONTROL  DEVICE 

CRGt  none 

Khayfcts,  I.  M. ,  A.  V.  Trubctskov,  A.  V.  Gusarov,  and  V.  V.  Konyayev. 
Class  30,  No.  200715.  Izobretenivn,  promyshlennyye  obraztsy, 
tovarnyye  znaki,  no.  17,  1967,  64.  AP7029923 

An  Author  Certificate  has  been  issued  for  a  device  for  information 
processing  and  the  generation  of  assigned  functions.  It  is  equipped 
with  a  set  of  frequency  meters  for  monitoring  bioelectric  impulses, 
quadripole  leads  with  controlled  nonlinearity  and  a  transmission 
coefficient,  eo  that  any  control  devices  may  be  used, and  synchronized 
vith  the  varying  rhythms  of  phases  of  bioelectric  activity  in  the 
organism }  s  perfusion  pump,  for  example,  might  be  synchronized  vitli 
the  phases  of  the  cardiac  cycle.  UBC:  615. 847:615. 12-073. 97  (AC) 


343. 

•  Airmail  Kolesnikov,  G.  F.j  Phlenko,  A.  A.;  Pirogov,  V,  A. 

k  4 

GRGi  none 

i  '  i 

TITUS:  A  method  of  electric  stimulation  of  neuromuscular  structures 

>.  SOURCS:  Vsesoyuznaya  konforentsiya  po  neyrokibemetike.  3d,  Rostov-on-Don,  1967. 
Problemy  neyrokibarnotiki  (Problems  of  neurocybernetics);  ref ere ty  dokledov 

kenferentsii.  Rostov-on-Don,  Ixd-vo  Rostovskogo  univ.,  196?,  68 

% 

TOPIC  TADS:  muscle  stimulation,  bioelectric  control,  neurophysiology, 

,  electromyography,  proprioception,  sensory  motor  ares 

■  ABSTRACT:  Bioelectrically  controlled  stimulators  c«n  be  used  to  activate  a 

,  considerable  number  of  neuromotor  units ,  which  is  important  for  providing  the  proper 

■  functional  state  of  the  human  motor  apparatus  under  conditions  such  as  prolongod 
limited  mobility.  Performance  of  specified  work  by  different  muscles  under  Periodic. 

,  elec  trie  stimulation  according  to  a  spoelfie  program  is  a  kind  of  analog  to  physical 
training.  The  effect  of  threshold  electric  signals,  which  do  not  induce  contraction 
4.  of  the  muscles,  on  the  functional  condition  of  neuromuscular  structures  was  studied  in 
:  the  courts  of  research  on  optimal  parameter*  under  different  condition#  of 
stimulation.  A  rise  In  efficiency  compared  to  the  control  group  was  established 


in  sevcTf.l  series  of  experiments  lrith  subthroshold  stimulation  of  a  neuromuscular 
apparatus  during  performance  of  dynamic  or  static  work.  Electric  stimulation  vlth  * 
subthroshold  impulses  for  one  month  increased  the  strength  and  excitability  of 
muscles.  The  data  vfas  analyzed  on  the  basis  of  electromyograms ,  the  integral  electric 
activity  of  the  nuscles,  ergograms ,  and  other  indices.  Afferent  stimulation  is 
connected  with  the  capacity  of  receptors  (including  propriorecoptors)  for  prolonged 
response  to  impulse  stimulation.  In  this  connection,  feedback  is  formed  through 
spinal  motor  neurons  of  like  segments,  i.  e.  efferent  impulsation  arising  in  response 
sustains  muscular  tonus  and  trophic  processes  on  a  higher  level  than  at  rest. 
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INVENTOR:  Levin,  Ya.  V.j  Sanin,  V.  G. ;  Khraponov,  V.  A,;  Korotkov,  A.  I. 

ORG :  none 

TITLE:  Device  for  determining  inner  contours  of  the  cross  sections  of  the 
prosthesis  receiving  sleeves.  Class  30,  No.  207326  [announced  by  the  Central 
Scientific  Research  Institute  of  Application  and  Construction  of  Prosthesis 
(Tsentral'nyy  nauchno-lssledovetel' skiy  instltut  proteslrovenlya  i  protexo- 
scroyeniya) ] 

SOURCE:  Izobreteniya,  promyshlennyye  obraztsy,  tovarnyye  znaki,  no.  2,  1968,  49 
TOPIC  TAGS:  prosthetic  device,  prosthesis 

ABSTRACT:  This  Author  Certificate  introduces  a  device  (see  Fig.  1)  consisting 
of  a  support  and  stand  for  determining  inner  countours  of  the  cross  sections 
of  the  prosthesis  receiving  sleeves.  To  obtain  noncantact  single-moment  con¬ 
tours  at  any  level  of  the  stump  receptors,  the  etand  is  equipped  with  a  linear 
scale  and  a  camera  carrying  sliding  cantilever  arm  with  rod  on  its  fres  end  on 
which  the  level  recorder  is  fastened,  e.g.,  in  the  shape  of  the  slit-type 
illuminator.  [Translation  of  pstsnt  abstract]  [WA-A-68-38]  [HT] 


/ 


V 


Mg.  1.  Device  for  determining 
inner  contours  of  tbe 
cross  sections  of  the 
prosthesis  receiving 

sleeves 
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AUTHORS  1  Hedelyanovskiy ,  A.  N.j  Tabarovskiy,  I.  K. 

GRGi  none 

TITLE*  Automatic  prosthesis  of  a  system  for  maintaining  homeostasis 

SOURCES  AH  SSSR.  Nauchnyy  swvet  po  kompleksnoy  problem®  "Kibernetika".  Voprosy 
bioniki  (Problems  of  bionics)  Koscow,  Izd-vo  "Nauka",  1967,  328-337 

TOPIC  TAGSs  cybernetics,  bionics,  biologic  model,  automatic  control,  automatic  control 
gystem,  homeostasis,  biologic  respiration,  blood  circulation,  heart,  carbon  dioxide, 
oxygen,  blood  pressure 

ABSTRACT!  Automatic  systems  for  controlling  artificial  blood  circulation  and 
artificial  respiration  are  described  employing  a  model  of  the  functions  of  a  natural 
System.  The  interrelationship  of  the  indices  of  the  internal  medium,'  which  ensures 
activity  of  the  central  nervous  system  and  its  organism,  and  the  centra‘1  mechanisms 
controlling  the  levels  of  the  indices  is  found  to  be  of  greatest  significance.  A 
combination  of  the  described  systems  for  controlling  perfusion  and  respiration  in 
conjunction  with  the  narcosis  apparatus  and  aerator  can  ensure  automatic  regulation 
of  the  vitally  important  functions  in  man  in  all  possible  cavity  and  cranial  opera¬ 
tions.  Orig.  art.  hast  6  figures. 
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PRINCIPLES  OF  CONTROL  OF  MACHINES  AND  LIVING  ORGANISMS  BY  MUSCULAR 
BIOPOTENTIALS 

QRGi  none 

Moretakiy,  A. ,  Yu.  Ekel',  and  K.  Fidelyua.  Moacov.  Inatitut 
aashinovadeniya.  Mekhanika  aaahin,  no.  7/8,  1967,  129-138.  AT7 028890 

A  "living  •odd"  was  developed  which  la  capable  of  exact  repetition 
of  any  program  transmit tad  to  it  by  a  living  organ lea  by  wire  or  radio. 
The  electromechanical  and  blonecbanlcal  principles  of  controlling  the 
group  of  mu8clea  in  the  upper  extrenity  are  discussed,  and  the  following 
assumptions  are  given  as  a  basis  for  control  of  a  muscle  or  a  group  of 
muscles  by  coded  biopotentials:  1.  The  functions  of  the  same  muscles 
in  the  controlling  and  controlled  extremities  are  identical.  2.  Control 
of  individual  muscles  and  even  of  individual  motor  units  is  possible; 
within  certain  limits,  the  relationships  between  force, 
velocity,  muscle  length,  and  stimulus  parameters  are  nearly  linear. 

3.  The  force  developed  by  the  controlled  muscle  is  proportional  to  thst 
developed  by  the  controlling  muscle  (or  the  amplitude  of  the  stimulating 
current) .  It  is  shown  thst  s  decoded  myogram  carries  information  on 
the  power  of  a  neural  signal  depending  on  the  length  of  a  muscle  and 
its  force  potentialities.  A  system  is  described  for  using  one  arm  to 
control  the  muscles  of  the  other  with  simultaneous  measurement  of  the 
biopotentials  and  force  developed  by  the  controlling  arm,  and 
bending  and  flexure  of  the  controlled  arm.  A  series  of  tests  on 
stimulation  of  individual  muscles  and  groups  of  muscles  showed  the 
feasibility  of  parallel  stimulation  of  5  muscles  and  series  stimulation 
of  15  muscles  with  resultant  motions  which  are  close  to  natural. 

Detailed  studies  of  stimulus  parameters  show  that  coding  of  muscular 
biopotentials  is  superior  to  direct  tapping  of  biopotentials  as  a 
physiological  control  laethod.  It  was  found  that  the  initial  conditiona 
and  the  measures  taken  to  counteract  the  force  of  gravity  are  Important 
factors  in  the  control  process.  Studies  in  the  field  of  multiple- 
stage  equipment  showed  that  many  problems  may  be  successfully  solved  by 
using  a  binary  control  system.  The  problem  of  delay  in  the  controlled 
limb  from  the  standpoints  of  position  and  force  is  also  important  In 
the  control  process.  The  feedback  problem  (position,  velocity,  and 
force)  must  be  solved  on  a  separate  basis. 
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ACIHiP.i  Balenko,  A.  A«;  Kolesnikov,  G.  ?, 

CRG:  none 

TITLa:  Bioelectrcnie  control  oyster,  vith  crossed  fecsaach; 

SOURCa:  Vsesoyusnaya  konferontsiya  po  aeyrokifecrncti::: .  31,  ..sstc v-sr.-Bcr,  *95?. 
fVobleray  ncyrokiberRctiki  (rroblens  of  ncurocybcr.:;tics ) ;  doklaccv 

konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  13'.?,  liC-lli 

TOPIC  TAGS:  bionics,  automatic  control  system,  bioelectric  control,  electronic 
feedback,  misclo  stimulation 

ABSTRACT:  Study  of  the  electric  activity  and  characteristics  of  r.u: r.  r.euror.uscult 
structures  has  demonstrated  a  real  possibility  for  cresticr.  of  bi  stronic  systor 
to  control  both  neuromuscular  apparatuses  and  technologic .1  r.  vis;;  under  different 
conditions.  The  authors  developed  and  investigated  a  tvc-chnr..-.-l  system  with  crosj 
feedbacks  for  control  of  novenants  in  one  plane,  aioclsctr^c  signals  •..•ore  used  aft 
appropriate  processing  to  control  tho  activity  of  cascades  of  she  sti..olator.  Cro: 
feedbacks  reproduce  a  movement  by  affecting  a  pair  of  antagonistic  muscles.  A 
twelve-channel  system  was  similarly  developed,  iho  forming  device  of  the  stimulate 
develops  pointed  impulses  with  a  regulated  duration  and  frequency  of  sequence.  A 
functional  and  line  diagram  and  features  of  operation  under  automatic  control 
conditions  wore  examined.  Problems  of  the  choice  of  optimal  characteristics  of 
‘individual  assemblies  and  utilization  of  the  system  in  clinical  practice  and  in 
control  of  technological  devices  are  considered. 
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EVALUATION  OF  GRASPING  FORCE  BY  A  PEitSON  USING  AN  ARTIFICIAL  HAND 

CRGj  none 

Shneyder,  A.  Yu.  Moscow.  Instltut  mashinovedeniya.  Mekhanika  mashin, 
no.  7/8,  1967,  84—96.  *  AT7028889 

The  author  considers  the  problem  of  "feeling"  the  force  of  grasping 
through  the  fingers  of  an  artificial  hand  in  connection  with  the 
development  of  manipulators  for  technology  and  prosthese6.  Methods  for 
automatic  and  active  control  of  grasping  pressure  by  feedback  are 
discussed,  as  well  as  the  recent  development  of  devices  controlled  by 
che  bioelectric  potential  of  the  skeletal  muscles.  This  type  of  control 
is  superior  to  manual  control  with  external  feedback  from  the  standpoints 
of  dynamic  characteristics  and  precision.  Localized  vibration  is 
selected  as  the  most  suitable  means  for  introducing  feedback  to  indicate 
grasping  pressure  in  an  artificial  hand  utilizing  the  bioelectric 
potential  of  skeletal  muscles.  The  problems  of  irritation  and  fatigue 
are  minimized  by  using  vibration  in  the  feedback  system  in  place  of 
other  "sensory  input"  signals  such  as  pressure.  A  pulse-frequency 
system  is  recomnended  in  which  the  variable  parameter  is  the  prf  (1-40 
pulses  per  second)  with  a  constant  duration  of  10  msec  and  an  amplitude 
of  no  more  than  0.45  mm.  Tests  were  conducted  on  ten  subjects 
experienced  in  handling  bioelectric  controls  but  unaccustomed  to  recogni¬ 
tion  of  a  vibrational  stimulus.  Visual  and  vibrational  signals  were 
used  for  indicating  grasping  force  in  an  artificial  hand.  The  visual 
signal  was  a  bright  spot  on  the  screen  of  an  oscilloscope  moving  with 
a  ratio  of  100  g/cm,  while  a  mechanical  vibrator  was  used  as  the 
vibrational  indicator  with  a  ratio  of  115 — 120  g/pulse/sec.  The  actual 
grasping  force  was  registered  on  an  oscillograph  by  a  pressure  pickup 
which  was  pinched  between  the  thumb  and  index  finger  of  the  artificial 
hand.  The  subject's  task  was  to  respond  as  rapidly  as  possible  to  a 
visual  command  (neon  light)  by  tracking  a  given  grasping  pressure. 
Accuracy  was  determined  by  calculating  the  systematic  error  and  random 
error.  The  ratio  of  the  random  error  to  the  given  tracking  level  was 
taken  as  the  relative  error  of  the  subject.  The  results  show  that 
vibrational  feedback  may  oe  used  for  accurate  judging  of  the  grasping 
force  In  the  fingers  of  an  artificial  hand. 


AUTHOR:  Voytinskiy,  Ye.  Y&.;  Pryanishnikov ,  V.  A. 

®G:  Leningrad  Scientific  Research  Institute  for  Childhood  infections  (Leningradskiy 
nauehno-issledevatel'skiy  institut  detskikh  infektsiy) 

TITUS i  Multichannel  transistor  analyzer  for  measuring  the  distribution  function  of 
brain  and  muscle  biopotentials 

SOCRCE:  Meditsinskaya  tekhnika,  no,  6,  19o7,  l4-i8 

TOPIC  TAGS:  distribution  function,  multichannel  analyzer,  probability  distribution, 
eleotr oeardiography ,  electromyography,  electroencephalography 

ABSTRACT:  Valuable  information  on  the  normal  or  pathological  behavior  of  an  organism 
can  be  obtained  by  measuring  the  distribution  function  of  the  biopotential  amplitudes. 
Errors  in  graphic  differentiation  of  distribution  curves  can  amount  to  15-20$.  A 
simple  20-channel  transistor  analyzer  is  described  which  permits  continuous 
registration  of  probability  density  of  EEG  or  ECG  biopotentials,  A  continuous  EEG 
signal  is  converted  by  an  amplitude-pulse  modulator  to  a  sequence  of  pulses  whose 
aqplltmto  is  proportional  to  the  instantaneous  value  of  the  signal.  Pulse  length  = 

10  aec,  pulse  repetition  *  1  msec.  Pulses  are  advanced  to  the  amplifier  to  be 
Intensified  to  values  sufficient  for  normal  operation  of  the  selector  levels.  The 
level  selectors  select  pulses  i&ose  amplitude  exceeds  the  discriminator  threshold, 
determined  by  the  amplitude  of  the  input  signal,  with  amplitude  level  determined  in 
each  selector.  The  number  of  selectors  determine  the  number  of  simultaneously 
recorded  distribution  function  values.  Pulses  from  selector  output  advance  to  the 
shaper  where  pulses  are  converted  to  pulses  of  like  amplitude  and  duration.  The  mean 
value  of  the  pulse  potential  from  the  shaper  output  for  a  given  time  interval  is 
detemined  by  the  integrator,  ihe  potential  from  the  output  of  two  adjacent  channels 
advances  to  the  d.  c.  amplifier,  whose  output  potential  is  recorded  on  a  potentiometer. 
The  difference  in  the  potential  from  the  neighboring  channels  is  proportional  to  the 
probability  density  value.  The  accuracy  of  the  probability  density  measurement 
depe.  !si  on  integration  time  (on  the  number  of  cumulative  pulses  N);  at  N  =  lCr  pulses 
accuracy  ■  +  2$.  The  sensitivity  of  the  analyzer  and  its  input  resistance  are  such 
that  they  compare  with  the  output  of  the  different  biopotential  amplifiers.  Basic 
circuits  for  the  amplitude-pulse  modulator  and  pulse  amplifier  and  for  one  of  the 
measuring  channels  are  included.  The  small  and  light  weight  transistor  analyzer  may 
be  used  in  experimental  and  clinical  electrophysiology  for  analyzing 
electroencephalograms  and  electromyograms,  Orig.  art,  has:  4  figures  and  3  figures. 
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TEST  SETUP  FOR  BIOELECTRIC  CONTROL  SYSTEMS 

®0.  Central  Scientific  Research  Institute  of  Application  and 
Construction  of  Prosthesis,  Moscow  (ISentral 'nyy 
nauchno-iaalsdovatsl'skly  institut  protealroyanlya  1 
protetostroenlya ) 

Yezhov,  M.  D.  Class  30,  No,  196249.  Izobreteniya,  promyshlennyye 
obraztsy,  tovamyyc  znaki,  no.  11,  1967,  68.  AP7020674 

Development  Is  reported  of  a  device  for  testing  the  reliability  and 
durability  (failure-free  life)  of  bioelectric  control  systems  under 
conditions  simulating  actual  use.  The  test  device  consists  of  cutout 
time  relays,  commutator  switches,  a  calibrated  signal  source  (cold 
eethode  thyrstron  multivibrator  with  a  ladder-type  RC-f liter  at  the 
output),  and  a  reveraar  (electromagnetic  relay  with  auto-oscillator 
connected  to  a  counter  baaed  on  e  trigger  circuit),  (DP] 

UDC:  615.471:616-089.28:612.014.421  _ 
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AUTHOR:  Abdurakhmanov*.  R.  R.  (Samarkand) 

CHG :  nona 

TITI£:  Effect  of  the  vestibular  analyser  on  regulation  of  blood  coagulation 

SOURCE:  Konforentsiya  f itiologov  Sredney  Asli  1  Kazakhstan*,  3d.  Dushanbe,  1966. 
Materlaly.  Dushanbe ,  1966,  7-6 

TOPIC  TAGS:  man, vestibular  function,  vision  physiology,  peripheral  circulation,  blood 
coagulation 


ABSTRACT:  Change  in  the  blood  coagulating  system  and  in  the  composition  of  formed 
elements  of  peripheral  blood  at  the  time  of  postratatory  nystagmus  (ten  revolutions  in 
20  seconds  in  a  Barany  chair)  was  studied  in  ?4  healthy  subjects.  Blood  for 
investigation  was  taken  from  a  vein  in  the  forearm  before  rotation  and  at  the  moment 
the  chair  stopped.  As  a  result  of  the  investigations  different  effects  of  stimulation 
of  the  vestibular  apparatus  on  blood  coagulation  were  noted.  All  subjects  were 
divided  into  three  groups  according  to  these  effects.  Persons  with  reduction  of 
coagulation  time  (58.1  percent  of  those  examined)  were  Included  in  the  first  group, 
persons  with  prolongation  of  blood  coagulation  tine  (37.9  percent)  were  Included  in 
the  second  group,  and  the  third  group  emulated  of  only  three  persons  (4  percent)  with 
no  changes  in  blood  coagulation.  The  changes  vhieh  occurred  during  tests  with  a 
background  of  excitation  of  the  vestibular  analyser  tended  in  the  first  group  toward 
an  increase  in  activity,  with  the  exception  of  fibrinolytic  activity  of  the  blood,  and 
in  the  second  group  tended  toward  reduction  in  the  activity  of  the  Investigated  factors, 
with  only  the  fibrinolytic  activity  of  the  blood  Increasing,  there  ware  no  regular 
change*  in  the  third  group  and  the  results  hsre  proved  to  be  unreliable.  The  quantity 
of  formed  elements  of  the  peripheral  blood  (erythrocytes ,  leukocytes,  thrombocytes) 
decreased  as  a  rule,  the  data  obtained  are  statistically  reliable  and  it  appears  that 
the  vustibular  analyser  participates  in  the  regulation  of  the  blood  coagulation 
process. 
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AUTHOR:  Agapov,  E.  T.  (Kiev);  Gorshinskaya,  N.  A.  (Kiev) ;  Mokhort, 

L.  G.  (Kiev) 

ORG :  none 

TITLE:  Nature  of  the  dependence  of  cardiac  output  on  pressure  in  the 
right  atrium  of  the  heart 

SOURCE:  Seminar  "Nekotoryye  problemy  biokibernetiki  i  primeneniye 
elektroniki  v  biologii  i  meditsine",  Doklady,  no.  2,  1967,  59-73 

TOPIC  TAGS:  heart,  linear  function,  blood  pressure,  mathematic  model 

ABSTRACT:  Investigation  of  the  functional  dependence  of  cardiac  output 
on  pressure  in  the  right  atrium  of  the  heart  is  important  for  under¬ 
standing  the  regulation  mechanism  of  heart  productivity  and  is  essential 
for  a  quantitative  description  and  formation  of  a  mathematical  model  of 
heart  functioning.  In  experiments  on  a  heart-lung  preparation  (details 
not  given)  the  authors  found  both  linear  and  nonlinear  types  of 
dependence  in  determining  the  venous  characteristics  expressed  by 
N  »  £(Pnn)*  where  N  is  the  output  developed  by  the  heart  and  is  the 

pressure  in  the  right  atrium  of  the  heart.  Linear  dependence  is  simpler 

for  analyzing  regulation  of  heart  productivity  and  is  also  simpler  for 
mathematic  and  analytic  modelling  of  the  work  of  the  heart  on  an 
electronic  computer.  Nonlinear  dependence  is  more  difficult  for 
describing  the  functioning  law  of  the  heart  because  it  is  necessary  to 
assume  that  the  regulation  mechanisms  of  the  heart  are  of  a  nonlinear 
nature.  The  nonlinear  dependence  is  more  difficult  to  use  for  analytic 
modelling,  but  from  a  physiological  point  of  view  it  offers  wider 
possibilities  for  qualitative  analysis  and  explanation  of  the  work  of 
the  heart.  On  the  basis  of  twenty  approximations  in  thirty  experiments, 
findings  show  that  with  a  high  degree  of  proximity  (£.4.  6t)  the  basic 
pumping  function  of  the  heart  working  under  automatic  conditions  with 
a  constant  functional  state  can  be  approximated  by  the  linear  depen¬ 
dence  N  *  aPnn  +  where  Pnn  £  /T5.1007  inmHgO.  A  more  careful  analysis 

of  experimental  data  and  stricter  identification  of  the  characteristics 
(  A4  3.5t)  leads  to  the  approximation  of  function  N  ■  f(P  )  with  the 

exponential  dependence  of  the  form  N  =  N  /T  -  i‘m(pnn’po?7.  the 
study  it  is  proven  that  the  exponential  max  form  of  the  dependence  is 
not  connected  with, change  cf  the  functional  state.  Nonlinear 
dependence  is  found  repeatedly,  just  as  well  as  linear  dependence,  and 
preserves  its  form  (coefficients  Nnax,  m  and  P  }  within  wider  limits 
than  for  linear  dependence.  Coefficients  of  the  exponential 
approximating  expression  are  well  interpreted  from  the  point  of  view  of 
their  physiological  significance  and  facilitate  analysis  of  the 
regulation  mechanism  of  heart  productivity.  Orig.  art.  has:  4  figures 
1  table  and  S  formulas.  * ,  ’ 
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AUTHOR:  Al'bertinskiy,  B?  I. ;  Kan.  Ye.  L.  ' 

CC-tG:  non# 

TITL3:  The  mechanism  for  maintaining  stability  of  erythrocyte  balance  as  a 
bloeybemetic  system 

S0CHC3I  Vsesoyuznoya  konforentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don.  196? 
Problomy  neyrokibernetiki  (Problems  of  neurocybernotics) ;  refers ty  dokladov 
konfarontail.  BostrW— on-Don t  Izd-vo  Rostrovskogo  univ#,  1967^  5 

T0P1C  TAas*  erythrocyte,  homeostasis,  hemostasis,  oxygen  consumption,  bloc yberne tics 

A33IRACT:  The  oxygen  consumption  level  in  tissues  of  living  organisms  is  controlled 
.  in  relation  to  external  factors  by  a  complex  automatic  control  system  in  vtiich 
.  functions  of  several  regulation  and  control  subsystems  are  comparatively  clearly 
defined.  Among  them  the  subsystem  ensuring  erythrocyte  balance  has  a  particular 
specificity,  baaed  mainly  on  a  considerable  lag  during  inclusion,  significant 
inertness  vith  removal  of  load,  necessity  for  presence  of  two  input  signals  (the 
neural  and  htnoral  signals)  for  obtaining  a  response  reaction,  and  the  HI ~>Hng  of 
iBfSK.  of  law-speed  controlling  structures  in  the  presence  of  a  signal  at  the  output 
of  high-speed  controlling  elements.  The  special  features  of  the  erythrocyte  balance 
subsystem  are  illustrated  by  examples  from  the  authors'  investigations  and  by  results 
****  Analysis  of  this  subsystem  and  its  role  in  the  activity  of  a 

nora  eoaplex  formation  leads  to  specific  hypotheses  about  the  nature  Of  the  hierarchy 
end  the  interrelationships  between  separate  levels  of  regulation  In  the  homeostatic 
tioehanlsn  of  *  living  organism* 
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AWHORs  Anosov,  N.  H.i  Idshchuk,  V,  A.;  Berosovskiy,  B,  A.}  ftlanovakaya,  A,  I. 

CT(G :  none 

HTLi:  Self-regulation  In  tho  blood  circulation  system 

S0LV.C3:  Vsosoyusnaya  konferentsiya  po  neyrokibemetike,  3d,  Rostov-on-ftm.  1567,  ' 
^oblerny  noyrokibernotiki  (Problems  of  nourocybernetics) ;  ref eraty  dokladov 
kon.erentsii.  Rostov-on-Don,  Iid-vo  Rostovs kogo  univ,,  1967,  6 

TOPIC  TAGS:  homos ta sis,  hemodynamics ,  heart,  cardiovascular  system 

pSTRACT:  A  mathematical  description  of  hemodynamics  examined  in  tho  literature 
includes  regulation  at  the  level  of  tho  central  nervous  system.  In  1966  a  model  for  • 
<*  «»  hurt  v.s  proposed  bp  a.  uthor..  j£*.£ 
to  identifying  a  number  of  general  characteristics  determining  tho  direction  of 
reaction  of  the  heart  to  tho  most  varied  actions.  Ihterpretaion  of  these 
co^ol°lerf  to'  of ®#lf-regulation  of  the  heart  from  the  viewpoint  of  blood  transport 
^  *  f?A!  LiCfttl0n  operating  conditions  of  the  blood  circulation 
aCe?rd^nS  to  optimisation  criteria;  b)  evaluating  the  role  of  central  nervous  : 
and  humoral  regulation  of  the  blood  circulation  system  for  various  conditions:  e) 
p.sdicting  a  number  of  correlative  interrelationships  between  hemodynamic  parameter*; 
and,  d)  evaluating  the  role  of  prediction  for.  individual  operating  conditions  ef 

r*port  S^wfltses  bn  the  reaulteiid  of  fere  **>*+*.*> 
previses  for  organising  a  system  for  blood  oiroulatloo  regulation. 
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AUTHOR:  Batuyev,  A*  S.  -* 

..CRO:  none 

TITLSi  The  motor  analyser  as  a  system  of  self-regulation  and  interanalysw  integration 

S0URC3:  Vsesoymmaya  konferentsiya  po  neyrokibemetike  Id  ' 

PToblony  neyroldbsrnetiki  <«robleae  of  neuroeybernet&s^ofS^SE^  l*7# 
konferontaii,  Ro.tov-on-*n,  Isd-vo  Rostovskogo  univ. ,  1967.[S-11 

,n^usTA^torSOry  ^  ”lf  reG^ti0n*  — ,‘musclo  biology,  central  * 

r  -uw  «  «..  .piui  o*d.  loe.th.r  viib  itTfST:; 
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voluntary  motor  activity,  the  pyramidal  system  regulates  the  muscle  receptors  through 
the  T  -motor  neurons  (Granit)  and  regulates  the  flow  of  background  afferent  pulsation 
to  ttyi  spinal  neurons  through  the  mechanism  of  presynaptic  inhibition  (Xostyuk). 
Consequently ,  tho  pyramidal  system  fulfills  the  function  of  self-regulation  within 
the  motor  analyser,  tho  same  as  any  othor  analyser  that  includes  in  its  structure 
feedbacks  from  centers  to  receptors,  bach  anAlyzer ,  including  the  motor  analyzer, 
operates  according  to  the  principle  of  the  neural  ring.  However,  the  distinguishing 
feature  of  the  motor  analyzer  is  that  the  pyramidal  system  serves  as  the  goneral 
pathway  for  cortical  influences  on  tho  spinal  neurons,  tho  different  subcortical 
nuclei  of  the  analyzers,  and  tho  reticular  formation  of  the  stem.  The  cortical 
gigan to- pyramidal  area  is  not  only  a  projection  of  the  motor  analyzer,  but  also  Is 
the  funnel-focus  of  convergence  of  the  different  analyzer  system  (Ukhtomskiy) .  Both 
of  these  factors  are  baste  to  the  fact  that  the  motor  analyzer  is  the  most  Important 
cerebral  apparatus  for  Interanalyser  integration. 
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Z1/  AUTHOR  i  Borgardt,  a/a. 

.  \  r  ‘  .  , 

non* 

j'U'V  :  TITLi:  Self-regulation  in  systems  having  many  elements  with  a  parameter  changing  at 
v  random 

f  I';. 

SOUP.CS:  Vseaoyuznaya  konferentaiya  po  noyrokibernetike .  3d,  Rostov-on-Don,  196?. 

•  .>;  Problemy  neyrokibernetiki  (Problems  of  neurocybernetios);  referaty  dokladov 

. j..'  .  konferenteil.  Rostov-on-Don,  Isd-vo  Rostovskogo  univ. ,  196?,  13 


TOPIC  TAOSt  mathematic  model,  automatic  control  parameter,  self  regulation,  random 

\  •  *\l  «*  f  •  ^  'l 

process 

I-V/-:  ABSTRACT*  A  mathematic  model  of  a  system  having  many  elements  evolving  with  time  is 
examined.  The  number  of  elements  must  be  sufficiently  large  so  that  the  system's 
behavior  is  satisfactorily  described  by  oquations  with  partial  derivatives.  Each 
element  is  characterized  by  a  single  parameter  in  whose  space  random  walk  la 
i  //.  accomplished.  Upon  Introduction  of  a  specific  interaction  between  elements  of  the 
|  system,  determinate  changes  are  observed  from  the  time  of  the  initial  distribution 
according  to,  the  values  of  the  perimeter .  The  simplest  concrete  examples  are 
j^v/eeneiderod.  -  ■  <  -  ^ 

I-  y-'trif  '■  ,  ...  •  ■  • 
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AUTHOR:  Fomin,  3.  A. 

QKG:  nono 

TITLE:  Problem  of  cortical  regulation  of  visual  perception  based  on  data  on  the 
quantitative  and  qualitative  Characteristic:;  of  connections  of  the  visual  cortex  with 
the  lateral  geniculate  body 

SOURCE:  Vsesoyuznaya  konforontsiya  po  no yrokiberna tiko ,  3d,  Rostov-on-Don,  19&7* 
Problemy  noyrokibornetlki  (Problems  of  nourocybernotics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  196? ,  156-157 

TOPIC  TAGS:  cat,  visual  perception,  nerve  fiber,  visual  physiology 

ABSTRACT:  Qualitative  and  quantitative  characteristics  of  efferent  and  afferont 
connections  of  the  cortical  visual  fields  with  ventral  and  dorsal  nuclei  of  the 
lateral  geniculate  body  and  with  the  diencephalic  reticular  nucleus  wore  studied. 
Fibers  with  secondary  changes  after  destruction  of  cortical  visual  fiolds  vrere 
investigated  in  long  tern  experiment  with  eight  cats.  It  was  found  that  efferent 
corticos  terminate  in  dorsal  and  ventral  nuclei  of  the  lateral  geniculate  body  and 
also  in  the  diencephalic  reticular  nucleus.  Counts  were  made  of  efferent  fibors  from 
the  visual  region  of  the  cortex  to  the  dorsal  and  ventral  nuclei  of  the  lateral 
geniculate  body  and  afferont  fibers  from  tho  lateral  geniculate  body  to  the  visual 
cortex.  Comparison  of  the  sizes  of  the  ventral  and  dorsal  nuclei  of  the  lateral 
geniculate  body  demonstrated  that  the  dorsal  nucleus  is  9*5  times  largor  than  the 
ventral.  On  tho  basis  of  the  quantitative  characteristics  obtained  for  the 
morphological  structures,  tho  volume  of  information  which  can  bo  transmitted  along 
the  fibers  of  the  optic  tract  and  tho  above  cortical  and  subcortical  systems  was 
determined.  The  lateral  geniculate  body  obtains  approximately  25  times  more 
Information  along  the  optic  tract  than  from  tho  visual  cortex.  The  quantity  of 
information  arriving  from  the  cortex  por  unit  of  volume  of  the  ventral  nucleus  of 
the  lateral  geniculate  body  is  7*3  times  greater  than  information  arriving  from  the 
cortex  por  wat  of  volume  of  the  dorsal  nucleus  of  the  lateral  geniculate  body. 

This  makes  it  possible  to  form  a  concept  about  the  comparative  participation  of  the 
indicated  nuclei  of  the  lateral  geniculate  body  in  the  visual  analyzer  feedback 
system. 
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ABSTRACT:  The  work  investigator  processes  of  interaction  of  information  flows  of 
biopotentials  transmitted  along  two  axons  (an  exciting  axon  and  an  inhibiting  one) 
innervating  the  muscle-opener  of  the  claw  of  the  river  crab.  The  nerve-muscle  system 
is  also  examined  as  an  arrangement  for  optimal  filtration  which  most  fully  considers 
properties  of  a  probability  multidimensional  flow  of  biopotentials  under  a 
nonstationary  surrounding  environment,  A  method  of  moment  autocorrelation  functions 
which  allows  selecting  functional  space  in  which  short  term  correlations  are 
components  functionally  connected  with  movement  was  adopted  for  statistical  processing 
of  the  information.  Based  on  the  results,  a  mathematic  model  of  a  multichannel 
physiological  regulator  is  presented,  . 
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ABSTRACT:  The  work  presents  an  analysis  of  the  basic  similarities  and  differences  of 
regulatory  processes  during  emergency  situations  in  an  organism  and  a  technological 
system.  Extensive  burns  of  the  skin  are  used  as  an  example  of  an  energency  situation 
in  an  organism,  and  the  activation  of  thB  various  compensatory  mechanisms  is  described. 
Even  with  complete  cassation  of  nerve  and  other  cell  activity,  energy  expenditure  in 
an  organism  still  continues  because  live  tissue  can  exist  only  with  continuous 
synthesis  processes  of  its  structural  elements.  Metabolism  in  an  organism  makes 
possible  emergone.v*  regulatory  measures  which  are  not  present  in  technological  systems, 
ilnergoncy  regulation  in  technological  systems  generally  includes  the  following  stages: 
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detection  of  emergency  (damage),  notification  to  control  center,  temporary  measures 
to  insure  stabilisation,  localisation  of  damage  effects,  and  operation  under 
conditions  to  assure  complete  elimination  of  damage  effects,  nhorgeney  regulation  of 
technological  systems  is  often  automated:  automatic  indication  of  emergency  by  sound 
or  light,  signal: zation  alerting  all  emergency  systems,  automatic  transition  to 
emergency  operating  conditions  and  automatic  restoration  of  normal  operating 
conditions.  Ihe  high  resistance  of  organisms  to  destructive  effects  indicates  that 
their  emergency  regulation  principles  should  be  applied  to  technological  systems. 
Actually,  some  of  the  functional  emergency  measures  of  organisms  and  technological 
systems  do  coincide  partially.  Though  some  of  the  principles  of  an  organism  can  be 
applied  to  automation  of  technological  systems,  the  main  factor  of  self  restoration 
which  ensures  the  reliability  of  an  organism  cannot  be  realised  at  present  because 
of  tho  sharp  differences  in  the  physical  chemical  bases  of  element  functioning  in 
live  and  inanimate  systems.  From  a  control  theory  standpoint,  an  analysis  of  ' 
orocesses  in  the  body  during  illness  should  be  of' great  interest. 
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ABSTRACT:  A  system  for  regulating  the  glycenia  level  is  examined  which  includes  a 
process  for  entrance  of  glucose  from  the  gastrointestinal  bract  into  the  vena  porta, 
the  homeostatic  function  of  the  liver,  a  process  for  production  of  insulin  in  the 
pancreas,  a  process  for  production  of  adrenaline  in  the  medullary  substance  of  tho 
suprarenal  glands,  and  a  process  for  the  assir.iliati.on  ar.d  utilization  cf  glucose  by 
tissues  of  the  organism,  A  theoretical  investigation  of  the  reactions  of  the  system 
in  response  to  adequate  stimulation  is  presented.  The  effect  of  stimuli  on  the 
functional  condition  of  organs  participating  in  tho  regulation  cf  blond  sugar  was 
studied,  data  characterizing  tho  work  of  organs  of  the  system  under  conditions  of 
their  changed  sensitivity  to  adequate  stimuli  wore  calculated,  ar.d  tho  results  of  tho 
results  of  the  calculation  were  compared  with  experimental  physiologic  data. 


3  J1 


! 

I 


.361. 
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!  The  author  reviews  the  contributions  of  neurophysiology  and  cybernetics 

to  knowledge  of  the  mechanisms  and  processes  of  autoregulation  of  the 
{  CNS,  discussing  the  roles  of  excitation  and  inhibition,  hormonal  secre- 

j  cions,  information  and  attention,  the  musculature  of  the  body  (intero- 

|  ceptive  af ferentation) ,  and  emotional  states  in  regulating  the  activity 

I  level  and  Information  processing  rate  of  the  brain.  He  distinguishes 

three  main  types  of  CNS  autoregulation S  1)  hormonal  regulation  (general 
mobilization)  activated  by  emotion  which  releases  hormones  transported 
by  the  blood  to  act  on  the  reticular  formation,  which  alerts  the  entire 
,  cerebral  cortex;  2)  cortical  regulation  (selection  of  information), 
which  permits  attention  to  be  focused  on  high-yield  information  by 
screening  out  lrrelevancies;  and  3)  muscular  regulation  (control  of 
ef ferentation  or  protective  reflex)  which  acts  to  avoid  noxious  stimuli 
and  to  prevent  damage  to  the  organiem,  By  learning  how  one  or  more  of 
these  mechanisms  of  CNS  regulation  can  be  voluntarily  brought  into  play, 
humans  can  to  some  extant  regulate  the  functional  state  and  operation  of 
the  CNS  at  will.  (DP] 
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kBSTRACTi  Time  characteristics  were  investigated  for  potentials,  induced  with  a  llfht 
flash,  in  the  retina,  the  lateral  geniculate  body,  the  anterior  corpus  bigemimw,  and 
In  the  visual  cortex  before  and  after  sectioning  of  projective  connection*  of  the 
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cortox  of  one  hcnisphcro.  The  tests  voro  conducted  on  cats  ilk’  it  conditions  of  acuta 
experiments  under  anesthesia  (nembutal  40  mj/kg).  Readings  wore  rude  of  tho 
unidimensional  distribution  functions  of  phase  durations  of  induced  potentials. 

Before  sectioning  the  cortex,  the  distribution  function  of  phase  durations  closely 
resembled  the  normal  distribution  lav  in  which  each  phase  of  the  induced  potential 
of  the  given  formation  had  a  corresponding  mean  value.  After,  sectioning  of  the 
projective  fibers  of  the  cortex  of  one  hemisphere,  a  significant  shift  took  place  in 
•tho  mean  values  for  phases  of  the  induced  potentials  of  the  anterior  corpus  bigominum,  1 
the  lateral  geniculate  body,  and  the  retina  on  the  sectioned  sido  with  preservation  of 
tho  form  of  tho  distribution  function.  The  time  characteristics  of  tho  induced 
potentials  of  the  visual  cortex  and  the  lateral  geniculate  body  on  the  opposite  side 
changed  insignificantly.  The  changes  established  in  the  time  characteristics  of  the 
induced  potentials  of  the  different  formations  Indicate  that  the  descending  influences 
of  the  cortex  are  differentiated  and  constitute  an  important  link  in  mechanisms  for 
self-regulation  of  the  visual  system. 
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ABSTRACT :  Making  algorithms  from  data  on  a  living  system  requires  detection  of  the 
most  characteristic  manifestations  of  tho  activity  of  physiological  elements  of  the 
system,  for  example,  of  the  cells.  These  characteristic  manifestations  will  contain 
the  most  reliable  information  about  the  process.  It  is  also  necessary  to  consider 
the  exogenous  and  endogenous  situations  of  the  environment  as  manifestations  of  the 
;  stimulating  effect  expressed  in  living  structures  by  excitation,  A  model  of  the  live 
excitability  of  the  system  must  also  have  self -regulating  properties.  Ihe  process  of 
excitation  of  a  biological  system  apparently  takas  place  according  to  a  law  described 

by  the  equation:  ‘  /  i 

No 
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i.  e.  during  tho  syste-n's  responses  to  stimulation  63'f>  of  tho  stimuli  can  be  considered 
as  search  excitation,  23^  as  effector  excitation,  and  pertain  to  random 
connections.  A  very  important  confirmation  of  tho  homogeneity  and  interexchangeability 
of  separate  elements  of  the  excited  biological  system,  which  determines  the  survival 
(stability)  of  the  system  as  a  whole,  is  included  in  the  equation: 

"Ls-mN 

dt 

Tha  mathematical  proofs  of  this  conclusion  are  contained  In  the  exponential  function 
and  in  view  of  their  elementary  nature  are  not  presented.  2he  concept  of  the 
threshold  density  of  exalted  elements  makes  it  possible  to  describe  the  quantitative 
course  of  the  excitation  process. 


364. 


AUTHOR:  Lishchuk,  V.  A.  Pats kina ,  S.  A.;  Lis s ova,  0.  I. 

Is 

ORG:  none 

n  V. ! 


' ;  THUS:  The  self -regulation  system  of  the  heart 

'Vi/-. 

i  SOURCE:  Vsesoyuznaya  konferentsiya  po  neyrokibemetike,  3d,  Rostov-on-Don ,  1967- 
-  3  Problemy  neyrokibematikl  (IVoblens  of  neurocybernetics ) ;  referaty  dokladoT 

>’  konferentsii.  Rcstov-on-Ebn,  Izd-vo  Bostovskogo  univ.,  1967,  83-64 

* 

’  •/  '■  I 

<’"•  >;  TOPIC  TAGS:  heart,  automatic  control  system,  mathematic  modal 


ABSTRACT:  Stabilization  of  the  functional  condition  of  the  Isolated  heart  and 
investigation  of  its  reactions  within  specific  limits  of  arterial  and  venous  loads  are- 
necessary  conditions  for  deterministic  behavior.  Single-valued  repeating  statistical 
.  characteristics  (venous  and  arterial)  of  the  heart,  approximating  linear  and 
exponential  analytic  expressions,  were  obtained  from  experimental  data  observing  these 
conditions.  Experimental  investigation  of  self-regulation  of  the  heart  demonstrated 
.  that  arterial  pressure  is  an  independent  regulator  of  the  heart's  output.  The 
constancy  of  e  minute  volume  within  broad  limits  of  change  in  the  average  Serial 
pressure  is  a  feature  of  this  aspect  of  the  heart.  A  mathematic  model  of  \  j  heart 
relative  to  its  basic  function  was  constructed  on  the  basis  of  experimental  and 
'  literature  data  and  reduced  to  a  form  typical  of  combined  pulse-continuous  automatic 
control  systems.  Comparative'  investigations  of  the  model  and  the  object  demonstrated  . 
good  adequacy  within  limits  of  tha  rings  of  determination.  '  _  • _ ■ 
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ABSTRACT:  The  transmission  of  signa3.s  in  a  neuromuscular  apparatus  with  single  and 
rhythmic  stimulations  of  the  motor  nerve  was  investigated  in  experiments  on  a 
neuromuscular  preparation  from  cats.  The  important  role  of  tracking  processes  taking 
place  in  the  region  of  myoneural  synapses  in  regulation  of  the  amp!  itude  of  subsequent 
signals  was  demonstrated.  Each  signal  leaves  behind  it  a  track  nV.„.i  can  be 
considered  as  an  expression  of  the  short  term  dynamic  .memory  of  ....  system,  The  law 
of  forgetting  (disappearance  of  the  track)  is  close  to  an  exponential  one.  The 
experiments  demonstrated  the  possibility  of  superimposing  tracking  processes  with 
specific  frequencies  and  establishing  a  spocific  level  of  amplitude  of  responses  to  a 
rhythmic  series  of  stimulations.  Study  of  changes  in  biopotentials  of  the  anterior 
tibial  muscle  and  of  the  gastrocnemius  muscle  (range  of  frequencies  2-150  cps)  led  to 
the  simplest  mathematic  model  taking  into  account  the  most  general  properties  of  the 
myoneural  synapse.  Analysis  of  the  model  on  a  computer  confirms  the  correctness  of 
concepts  of  methods  for  regulating  signals  in  the  region  of  their  transmission  from 
nerve  to  muscle.  The  experimental  data  was  confirmed  by  calculations  of  an  equation 
describing  the  process  of  resrx>r.>se  reaction  stabilization,  using  a  number  of 
frequencies  and  different  values  of  coefficients. 
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ABSTRACT:  Nucleic  acids  in  the  cell  regulate  protein  synthesis  and  the  transmission 
of  genetic  information.  According  to  modern  theory  the  procesr  of  synthesis  is  a 
closed  self -regulating  loop  based  on  the  feedback  principle.  Its  basic  links  are  the 
synthesis  of  m-RNA  on  informationally  homologous  DNA,  the  synthesis  of  protein  on 
m-RNA,  and  metabolic  transformation  and  repression  of  synthesis  of  ®-RNA  on  the  DNA 
metabolite.  The  author  hypothesizes  an  action  mechanism  of  a  constant  magnetic  field 
on  living  systems  which  comprises  three  moments  acting  in  a  set  on  complex  dynamic 
variable  calls:  l)  a  mechanical— chemical  moment  which  includes  interruption  of 
regulation  of  biosynthesis  caused  by  change  in  orientation  of  the  macromolecules. 

Change  in  orientation  disturbs  delivery  of  the  molecules,  in  particular  of  I-RNA,  In 
the  peripheral  loci  of  the  cell,  which  leads  to  disturbance  in  the  kinetics  of 
biochemical  reactions;  2)  a  structural-chemical  moment  which  includes  change  in  the 
conformation  of  the  macromolecules;  and,  3)  a  magnetic-electric  moment  characterized 
by  change  in  the  path  of  ions  of  the  cellular  electrolytes  as  a  result  of  the  effect 
of  the  magnetic  field. 
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A3STRACT:  The  paper  describes  the  emergency  control  mechanisms  of  a  living  system 
represented,  in  this  case,  by  a  cell  when  emergency  conditions  arB  induced  by  a 
carcinogen  acting  on  the  cell*  A  hypothesis  is  advanced  that  a 'living  system  has  a 
homeostatic  type  mechanism  which  when  activated  tries  to  find  by  random  search  of 
possible  states  a  now  stable  state  and  then  is  inactivated*  Thus,  random  search 
represents  the  reaction  of  a  living  system  to  emergency  conditions*  The  cell  can  be 
considered  a  chemical  machine  converting  substances  into  other  substances.  The  units 
of  this  machine  are  microreactors  in  which  one  substance  under  the  influence  of  another 
substance  is  converted  into  a  third  substance.  The  structure  of  such  a  network  is 
coded  genetically  in  the  DMA  where  the  preparation  formulas  for  all  substances  which 
can  be  produced  by  the  cell  are  found.  Under  normal  operating  conditions  only  a  small 
number  of  mierorcactors  is  activated  in  the  cell;  and,  the  other  microreactors  art  “ 
inactive  although  at  any  given  moment  they  are  potentially  ready  to  produce  any  of 
the  substances  as  soon  as  the  corresponding  enzymes  appear  at  their  inputs.  Cell 
functions  are  a  result  of  the  appearance  of  certain  forms  of  enzymes  synthesized  by 
the  cell.  All  cell  functions  can  be  divided  into  general  and  specialized  functions. 

The  loss  of  any  of  the  general  functions  by  the  cell  endangers  the  cell's  life,  but 
the  loss  of  any  of  the  specialized  functions  threatens  the  organism  and  not  the  cell. 

A  carcinogen,  a  complex  active  substance,  acting  on  many  units  at  the  eane  tine 
inactivates  some  of  the  active  units  and  activates  some  of  the  passive  ones.  Then  a 
transitional  process  starts  in  the  network  which  is  characterized  by  further  transi¬ 
tion  cf  the  units  from  active  to  passive  ones  and  vie©  versa.  Thus,  new  substances 
are  produced  and  substances  normally  produced  are  no  longer  formed.  This  transitional 
state  will  stop  only  when  a  stable  state  Is  found.  If  tho  transitional  process  has 
affected  only  a  small  part  of  the  network,  then  the  cell  functions  may  be  completely 
preserved.  But,  if  a  large  part  of  the  cell  is  affected,  the  least  protected 
functions  will  be  lost.  When  a  carcinogen  acts  on  a  cell  of  an  organism,  the  cell  in 
turn  reacts  by  a  random  search  for  a  now  stable  state.  Depending  on  the  carcinogen 
composition  and  cellular  network  structure,  the  cell  can  preserve  all  its  functions 
or  can  lose  its  functional  connection  with  the  organism;  in  the  latter  case,  the  cell 
degenerates  into  a  cancerous  cell  and  can  lead  to  death  if  vital  functions  are  lost. 
Emergency  conditions  in  an  organism  are  avoided  to  a  considerable  extent  due  to 
mechanism*  of  a  homeostatic  type  which  do  not  require  preprograming. 
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AUTHOR:  Safonov,  V.  A. 

CRG :  none 

TITIZ:  Respiratory  regulation  under  conditions  of  excess  ir.tr d pulmonary  pressure 

SOURCS:  Vsesoyuznaya  konferentsiya  po  neyrokibernetike ,  3d,  Rostov-on-Don ,  19o?. 
Problemy  neyrokibernetiki  (Problems  o?  neurocybernetics ) ;  ref era ty  dokladov 
konferetnsii.  Rostov-on-Dor.,  lzd-vo  Rostovskogo  univ.,  195?,  13^ 

TOPIC  TAGS:  animal,  neuron,  respiratory  system,  biopotential,  nerve,  drug  effect, 
brain 

ABSTRACT:  Recordings  were  made  in  animals  of  electric  activity  in  the  nervo  trunk 
connecting  lung  receptors  with  the  respiratory  center  (the  vagus  nerve)  and  the 
respiratory  center  with  the  respiratory  motor  apparatus  (the  diaphragmatic  nerve)  and 
also  of  the  electric  activity  of  the  internal  intercostal  muscle  and  the  straight 
muscle  of  the  abdomen.  The  inflow  of  afferent  impulses  was  limited  by  cutting  the 
vagus  nerve  or  creating  external  counterpressure  on  the  animal  body  or  affecting  the 
condition  of  respiratory  center  neurons  directly  by  administration  of  chlorpronazine , 
nembutal,  or  adrenaline.  A  profound  rearrangement  of  intracontral  relationships  in 
the  oblongata  respiratory  center  occurs  during  and  after  excess  intrapulaonary 

pressure.  Apparently  change  in  the  interrelations  of  the  functioning  neurons  and 
involvement  in  the  activity  of  a  considerable  number  of  new  neurons  both  occur  under 
the  effect  of  significantly  changed  conditions  for  performance  of  respiratory 
movements  in  the  respiratory  center. 
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369. 

'.UVnOli  Sfir/ifyah,  N.  Yc. 

CiiCi  s  NcuroMo.itcr.  laboratory  AN  ArnSSU  (Ioboratoriya  noyrobioniki  AH  ArwStift) 

TnVj;  Ono  problem  concerning  multilevel  regulating  systems 

S0'JAC3:  Biolog ich cc ’>:iy  whurnal  Armenii,  v,  20,  no,  C,  3 \)6'/ ,  44-40 

TOPIC  TAGS:  mathematic  model,  brain,  adaptive  control,  optimal  control 

ABSTRACT;  A  simplified  wathorntical  model  is  offered  for  the  behavior  of  a  higher 
living  organism  which  reacts  to  changes  in  the  environment  in  tho-ir.ost  biologically 
advantageous  way.  lho  control  system  consists  of  several  lovols.  lho  reaction  of  the 
lovrost  level  of  the  brain  (module)  is  cor rooted  by  the  next  higher  level  (cercbollum) , 
etc.  lho  final  refinement  is  achieved  at  tho  highest  level  (cortex),  tihoro  the 
reactions  of  tho  lover  levels  nro  controlled  and  integrated,  lhe  corresponding  model 
is  Assumed  to  consist  of  n  lovols,  tho  lowest  of  which  has  only  one  variable  X. 

(e.  g.f  tho  total  number  of  excited  neurons  3m  a  given  neivo  center),  whoso  valuos 
have  an  upper  limit.  A  gauging  function  of  tho  nr&t  levol  doponds  on  two  variables, 
and  tho  gauging  function  (pn(x.,  Xj>,  ...xn)  of  tho  nth  lavol  depends  on  n  Variables, 
the  sum  of  which  has  an  upper  limit.  Ihoexprocsion  .1  - 

n 

^  ?«(*!.  *,.•  •'*!)»  (2) 

1-1  . -  - 

. 

must  bo  optimised.  This  is  done  by  dynamic  programming  nothods  in  which  the  gauging 
function  of  the  highest  level  is  optimised  first,  and  then  tho  lover  functions  aro 
optimizod  in  succession.  A  rocurront  formula  is  given  connecting  the  sucecssivo 
steps,  lho  optimization  can  also  start  with  tho  lowest  levels  both  processes  arc 
Mathematically  equivalent,  lho  quostion  as  to  what  direction  io  actually  reallsod  in 
tho  living  organism  may  be  of  theoretical  and  practical  inter*''  Grig,  art.  baai 
14  equations. 
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AtTHCr'. :  Vasilik.  P.  V. 

CC.G:  rone 

TITLE:  Simulation  of  neural  mechanisms  for  regulation  of  heart  activity 

SCUJ.C2:  Vsesoyu? caya  ko.nferentsiya  po  neyrokibernetiko ,  3i ,  Rostov-on-Don,  196?. 
Proble-y  neyrokiberaetiki  (Problems  of  ncurocyberr.etics);  reforaty  dokladov 
konforentsii,  Rostov-on-Dsn,  Izd-vo  Rostovskogo  univ. ,  196?,  21 

TOPIC  TAGS:  heart,  biologic  model,  self  regulation/  (u  )  i-JJ  analog  computer 

ABSTRACT:  The  model  for  controlling  heart  activity  based  on  physiological  concepts 
of  the  control  mechanisms  of  this  organ  is  proposed.  The  model,  on  a  .11-?  analog 
computer,  reflects  sympathetic  and  paras  ympa  the  tic  means  of  control,  and  feedbacks 
with  interoceptors.  The  case  of  short  term  change  in  load  when  the  neural  mechanisms 
basically  control  change  of  heart  activity  is  examined.  *It  is  assumed  that  other 
(hormonal)  control  mechanisms  are  not  fast  enough  to  react  effectively  in  a  short 
time  period.  Data  from  experiments  on  the  nodcl  are  compared  with  data  from 
experiments  with  people  to  determine  sensitivity  changes  of  heart  mechanisms  in 
respect  to  controlling  influences  in  ontogenesis. 


371. 

AUTHOR:  Volynskiy,  A.  M. 

CRG:  none 

TITUS:  Fhylogenic  improvement  of  the  self-regulating  system  of  the  motor  act 

SOURCE:  Vjesoyuanaya  konferontsiya  pc  eyr okib erne tike ,  Jd,  Rostov-On-Don,  19&7. 
Problamy  neyrokibornetiki  (Problems  of  neurocybernetics);  ref era ty  dokladov 
konferentsii.  Rostov-on-Don,  Itd-vo  Rostovskogo  univ.,  196?,  25-26 

TOPIC  TAGS:  pigeon,  frog,  sensory  motor  area,  proprioception,  muscle  stimulation, 
visual  perception 

ABSTRACT:  lhe  motor  act  self-regulating  system  for  prolonged  or  brief  maintenance  of 
a  specific  position  of  the  body  of  an  animal  or  human  in  space  was  investigated.  An 
electron  oscillograph  with  an  amplifying  system  was  used  to  record  discharges  of 
proprioceptive  impulses  from  the  extensors  and  flexors  of  the  pigeon  wing  and  the 
hind  foot  of  the  frog,  and  the  effector  stimulation  of  muscles  of  the  central  nervous 
system  during  limited  flight  of  the  bird  and  Jump  of  the  frog.  Similar  experiments 
were  conducted  under  artificial  closing  of  eyes.  Discharges  of  proprioceptivo 
Ampuls atl on  in  pigeons  ere  almost  two-fold  in  quantity  and  frequency  over  those  in 
frogs.  The  effector  output  of  impulse  flows  to  the  muscles  in  pigeons  in  40-60* 
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higher  than  in  frogs.  Artificial  closing  of  eyes  had  lit tin  effect  on 
proprioafferertation  of  frogs  but  had  a  clear  effect  on  pigeons.  Results  shov  that, 
in  birds,  information  reaching  the  brain  from  the  visual  analyzer  is  important  for 
improvement  of  the  motor  act  self-regulating  system. 


372. 


AUTHORS*  Zakharov,  V.  X.;  Il'yutkin,  G,  X. 5  Lypar',  Yu.  I.;  Maystrakh,  Ye.  V. 

ORC:  none 

TITLSs  Restoration  and  maintenance  of  homeostasis  in  terminal  states  under  conditions 
of  interaction  of  an  automaton  and  an  organism 

SOURCE!  AN  SSS?. .  Nauchnyy  sovet  po  kompleksnoy  problene  "Kibemetika".  Voprosy 
bioniki  (Froblems  of  bionics)  Moscow,  Iad-vo  "IJauka",  1967,  311-315 

TOPIC  TA^S:  bionics,  cybernetics,  automatic  machine,  automaton,  homeostasis,  dog, 
blood  pressure,  biologic  respiration,  heart,  digital  computer,  data  storage,  data 
analysis 

ABSTRACTS  An  automatic  digital  analyzer  and  regulator  of  physiological  functions  is 
described.  It  automatically  normalizes  vit»l  functions  in  the  presence  of  severe 
disturbeni'es  due  to  bl.^d  Icsl ,  introduction  01  a  peptone  solution,  and  an  ether  over¬ 
dose.  Arterial  pressure,  heart  activity,  respiration,  and  bioelectric  activity  of  the 
brain  were  used  to  determine  the  state  of  the  organism.  The  device  measures  the 
extrema  and  duration  of  nonperiodic  electric  oscillations  in  four  channels  simultane¬ 
ously,  averages  the  results  ovei  a  given  time  interval,  and  stores  the  averaged  data 
with  subsequent  logic  analysis  for  actuation  of  the  necessary  control  elements.  The 
device  uses  about  15OO  ferrite-transistor  and  ferrite-diode  components.  In  138  tests 
of  38  dogs,  only  nine  died,  of  which  seven  died  when  the  test  was  repeated  on  them. 
Orig.  art.  has:  2  tables  and  2  figures. 


341 


SECTION  U.  ARTIFICIAL  INTELLIGENCE  (PATTERN  RECOGNITION, LEARNING 
PROGRAMS ,  SPECIAL  DEVICES) 


373. 


i 


AUrHCtl!  Amosov,  N.  K.i  Kaiatkln,  A.  K.;  Kasatkina,  L.  M. 

O'.G :  nono 

TITISs  Possibility  of  creating  an  artificial  intellect  based  on  ^networks 

SCL7.CS :  Vsesoyuznaya  konferentsiya  po  neyrokibornct« ke  Td 

Probleny  neyrokibornatiki  (Problems  of  nourocybernetics);  roferaty  dokladov 

konferontali.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  5-6 

TOPIC  TAGS:  algorithm,  nouron,  artificial  intelligence 

ABSTRACT:  Iho  report  describes  the  basic  theses  of  heuristic  +.  . 

functiona  with  networks  of  elements  similar  to  neurons  A  disSSS*11"?  of4p®ychic 
Model  of  the  neuron  is  proposed,  and  static  and  dynamic  characteristi^of 
*”  Pfe3Cnted.  Iho  neuron  network  is  examined  and  some  of  its  properties  tre  ™<>d<>1 
foraat*on  of  nouron  networks  'from  onsemblos  of  neurons  is 
described,  Ihey  are  oxamined  as  information  models — i-mode Is  (structural 
reprosentations  in  the  network)  of  codes  of  input  effect?  L  .  ,  ' 

2  «Wiriental  investigation  of  a  digital  compter  pro^Im  ItaSSto*  thTfSitiS 
■  £££"»  *****  ■»  considered.  J .w£  i? 

element*  are  i-aodols  of  the  Network  are  examined,  and  the  principles  of  semantic 

y  ^ i/"’"  *tatod-  Ih8  possibilities  of  simulating  basic 

'  ’  L-networka  are  analysed,  A  functional  algorithm  is  described 

,  and  the  information  processing  role  of  the  H-netvork  in  a  hypothetic^ 

JS2”,.2,£iSJ1Tr‘;  *“"*«•“  «  «£uii 

.^gaven,  and  examplaa  of  M-automatons  are  presented.  - 
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.UTiiQR :  Inozemtsev,  A.  N. ;  Novikov,  P.  P. 

UG :  none 

’ITU!:  Investigation  of  learning  algorithms  in  elementary  environments 

501RCE:  Vsosoyuznaya  konferontsiya  po  neyrokibsrnotike,  3d*  Rostov-on-Don,  196?. 
Prableny  neyrokibsrnetiki  (Problems  of  neurocyberne ties ) ;  referaty  dokladov 
Konfcrentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  56 

TOPIC  TAGS:  learning  process,  algorithm,  environment  simulation,  probability 

ABSTRACT:  Any  complex  tactics  for  solving  information  problems  are  based  on  the 
presence  in  the  environment  of  a  specific  complex  of  limitations.  A  study  was  made 
of  search  tactics  with  limitations  in  elementary  environments;  these  hAve  certain 
important  advantages  ovor  complex  environments  for  investigating  a  given  question. 
Elementary  environments  have  two  states,  and  ,  between  which  an  objective 

connection  exists,  i.c.  there  is  a  certain  operator  ft  from  B  =  ft  ?...,  ft ^  ) 

which  translates  the  environment  from  one  state  to  another.  The  state  of  tho 
environment  is  a  word  in  a  cortain  alphabet  A  **  £<t-. ,  tL>*.  ).  Tho  environments 

selected  for  examination  were  determined  environments,  environments  of  probability 
unan  transition,  those  of  probability  in  the  Initial  and  final  states,  environments  ■  • 

with  noise,  and  others.  Results  of  experiments  end  simulation  of  bohavior  in  these 
environments  are.  presented. 


375. 

AUTHOR:  Kravchenko,  A,  1, 

ORG:  none 

TITIE:  Structure  of  self -learning  recognition  systems 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyroklbernetike,  3d,  Rostov-on-Don,  1967.  r" 
Problemy  neyrokibernetiki  (Problems  of  r.e'urocybernotics);  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  73”?^ 

TOPIC  TAGS:  learning  process,  form  recognition,  mathematic  model,  algorithm, 
probability 

ABSTRACT:  A  goneral  structure  for  self -learning  recognition  systems  assumes  tho 
following:  a)  tho  object  of  recognition  is  the  abstract  logical  form  B.E(Bj)n^j, 
which  requires  distinguishing  B.  from  other  elements  of  tho  set  according  to  available 
characteristics  A,E(A.)  ;  b)^the  nature  of  a  recognisable  form  is  determined 

without  utilization  or  information  according  to  which  it  is  recognized;  c)  semiotics 
are  limited  only  by  the  rules  for  determination  of  characteristics  in  the  case  of 
continual  recognizable  information;  and  d)  the  "character is tlc-phonomonon"  cauaa  and 
offset  relation  is  a  stoohastlo  one  with  evaluation  of  the  recognisable  significance 
of  a  characteristic  of  a  statistical  conditional  probability  p(Bj/Aj).  Jta'opan  modal 
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having  unlimited  expansion  of  compared  der.umorable  sets  of  characteristics  and 
phenomena  in  the  self  "learning  process  is  examined.  Semi-open  r.  ode  Is  with  expansion 
according  to  m  or  n  and  closed-  loop  r.odcls  with  r.  and  n  fixed  arc  special  cases.  The 
material  for  model  construction  is  reliable  information  about  reliable  phenomena 
(about  tha  realization  of  A-/3-).  The  logical  basis  of  the  model  is  the  matrix 
(p.)m  with  the  elements  (B  ./*L).  Simple  self- learning  is  attained  by  adding  a  basic 
recognition  program  (a  known  one  is  assumed);  a)  with  a  program  of  change  in  the 
principle  matrix  according  to  a  reliable  result  of  each  solution;  and,  b)  with  a 
subprogram  of  exclusion  from  the  solution  of  parts  (lines)  of  the  principle  matrix 
which  are  constructed  on  statistically  insufficient  material.  The^ possibility  is 
demonstrated  of  self -improvement  of  self -learning  recognition  systems  by  addition  of 
an  algorithm:  a)  with  searches  for  the  complex  of  ^-characteristics  of  combinations 
of  sinplexes  of  C -characteristics ,  including  negative  ones  yielding  more  exact 
solution  than  solution  according  to  the  set  of  individual  C-characteristics; 

b)  inclusion  of  effective  K-characteristics  in  the  logical  basis  of  the  model; 

c)  discovery  of  K-eharacteristics  in  a  set  given  for  solution  and  the  sets  of 
C-charac ter is tics  substituted  in  it;  and,  dj  expansion  of  the  model  according  to  n 

by  the  addition  of  the  set  B,  of  elements  B  .  and  others. 

,  J  J 
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INVENTOR:  Kreynin,  S.  I.;  Lashevskiy,  R.  A.;  Maksimov,  M.  N . ;  Rabkina,  N.  V.; 
Khavkin,  V.  Ye.;  Skvortsov,  A.  M. ;  Norkin,  L.  M. 


ORG:  none 

TITLE:  Memory  device.  Clasr-  21,  No.  181*935 

SOURCE:  Izobreteniya,  promyshlennyye  obreztsy,  tovarnyye  znaki,  no.  16,  1966,  55 


TOPIC  TAGS:  computer  memory,  computer  storage  device 


ABSTRACT:  This  Author  Certificate  introduces  a  word-organized  memory  consisting 
of  multi aperture  ferrite  plates,  and  a  magnetic  decoder  with  transformers  using 
multi aperture  ferrite  plates  (see  Fig.  l).  To  increase  both  the  speed  and  capacity 


Fig.  1.  Memory  device 

1  -  Ferrite  plate;  2  -  diode  matrix; 

3  -  bias  winding;  1*  -  excitation  winding; 
5  -  output  winding;  6  -  printed  winding. 


md  to  reduce  the  required  power,  the  magnetic  decoder  contains  a  diode  matrix  of 
integral  planar  structures  with  a  number  of  p-n  Junctions  equal  to  the  number  of 
iddresses  in  the  device.  Orig.  art.  has:  .1  figure. 
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SYNTAX  AND  ELECTRONICS 


Leninskaya  sraena,  no.  45,  4  Mar  67,  p.  4,  col.  5.  AN7009I81 

Ac  the  Institute  of  Languages  of  the  Ukrainian  Academy  of  Sciences, 

A.  Grishchenko  selected  various  literature  texts  which  were  then 
recorded  on  a  tape  recorder.  The  texts  were  electronically  analyzed 
and  the  intonations  determined  in  the  form  of, physical  quantities. 

[NC] 


37b. 


AUTKCT. :  Kikolau,  ;  Popovich,  A. 

Cr.C-:  none 

TITLDi  A  question  on  the  theory  of  form  recognition  systems 

SOikCf:  Vses oyuzr.aya  konforer.tsiya  po  neyrokibcrnetike ,  3d,  Rostov-on-Don,  1967, 
Problerr.y  neyrokibernatiki  (Problems  of  neuroeybernetics);  refers ty  dokladov 
konferent3'ii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  1967,  104 

TOPIC  TAGS:  pattern  recognition,  experimental  psychology 

ABSTRACT:  A  general  theory  for  form  recognition  and  principles  for  realization  of 
some  devices  which  identify  acoustic  and  graphic  forms  are  described.  The  theory 
makes  uso  of  abstract,  multidimensional  space,  and  an  area  of  general  space 
corresponds  to  each  recognizable  form.  Categories  of  forms  recognized  unambiguously 
and  ambiguously  were  determined.  A  specific  multidimensional  vector  was  given  to 
each  form,  and  a  specific  form  was  recognized  by  calculating  the  product  of  the 
vector  appliod  to  it  and  vectors  from  a  reference  set.  The  recognized  form,  by  being 
classified  in  tho  category  of  forms  represented  by  the  vector  with  its  product 
r  x  roi.  is  equal  to  zero.  Recognition  of  acoustic  forms  involves  a  theory  of  signals 
of  vowels  and  a  simple  device  based  on  spectral  theory  for  identifying  vowels. 
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Aun-:o.'.: 


Sarkis ov ,  S.  A.;  S'c.rigin ,  Yu.  j. ;  Lvubir.ov,  Y. 


ORG :  none 


laments 


Learning  by  networks  ot 

SCU.1C2:  Vscsoyusnaya  kor.fcrer.tsiya  po  r.-yrckib.rr.a^ikc,  3d,  ..ostov-o r.-Dor,.  195?. 
Probleny  ncyrokiberr.stiki  (nroblcms  of  ncvrocyb-.neties) ;  refernty  dokladov 
konforcntsii.  nostov-on-Ton ,  Izd-vo  lostovskogo  univ.,  195?,  133-13U 

TOPIC  TaGS:  neuron,  learning  process,  .-.a  thematic  nodal 

ABSTRACT:  Learning  of  behavior  in  a  dynamic  environment  is  understood  as  the 
nir.ir.ization  of  na thematic  expectation  »A*;Q(x.  A,  t.  h) ).  where  x  is  the  input  vector- 
function  for  the  segment  (C,T) ,  and  A(tT ,  h)  arc  the  sets  of  all  synaptic  weights, 
delays  and  network  clement  thresholds.  G  is  a  quality  function  vhich  is  usually  an 
unknown  and  is  giver,  in  the  process  of  work  on  individual  pairs  (x,  y),  where  y  is 
the  output  vector  function  of  the  network  which  is  sinrio-valuedly  determined  by 
input  x  and  byT  and  h,  the  parameters  of  network  A.  xhc  networks  of  threshold 
elements  are  divided  naturally  into  layers.  If  all  layers  have  the  same  number  of 
elements  then  a  semigroup  is  formed,  generated  by  all  threshold  transformations  (the 
layer  of  threshold  elements  corresponds  to  the  elemont  forming  the  semigroup).  Tho 
semigroup  becomes  finito  in  the  case  when  the  network  is  without  synaptic  delays  and 
is  infinite  when  the  network  has  delays.  Bifferont  algebraic  and  combinatorial 
problems  arise  in  connection  with  clarification  of  the  structure  of  tho  semigroup. 
Strict  inclusion  of  the  constructed  semigroup  into  tho  semigroup  of  all 
transformations  (the  incompleteness  of  tho  semigroup)  was  proven.  It  was  demonstrated 
that  the  semigroup  contains  all  transformations  for  all  possible  divisions  of  tho 
aggregate  of  input  vectors  into  two  forms,  and  tho  length  of  the  corresponding  layer 
in  the  semigroup  (the  quantity  of  layers)  does  not  asymptotically  exceed  2n.  Using 
some  specific  examples  of  learning,  it  is  demonstrated  that  these  problems  aro 
related  to  others  not  directly  pertaining  to  neuron  networks. 


*  W 
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wcr.c..ov:i,  Y..  . . ;  Yetel'bau*'.,  I.  M. 


C  Z:  non:- 


Criteria  for  the  discrimination  of  a  limited  set  of  words 


Ai«  oSo't.  'lauchnyy  so  vet  po  komplcksnoy  problene  "Kibe-rnetika" .  Voprosy 
bio.iikl  (Problem-  of  bionics)  Moscow,  Izd-vo  "Hauka",  1967*  68-75 

TGPIJ  l.'.3sj  compressed  word  codcfoming,  speech  recognition,  coding  evaluation, 
communication  coding,  coding 

/JjSY  .AJ:':  Criteria  for  coding  words  into  an  unambiguous  binary  quantity  are  discussed, 
and  the  efficiency  of  a  coding  system  is  analyzed  for  word  lists.  The  words  arc  coded 
cn  the  criteria  ofi  number  of  syllables}  the  accented  syllable;  the  number  of  tip— o*— 
the- tongue  teeth  sounds;  number  of  breath-explosive  consonants;  etc.  >/ith  an  m-digit 
binary  code  there  are  A  =  2n  distinct  code  values  available.  If  a  one-to-one 
correspondence  between  n  words  (n  ll)  and  a  code  value  (a  <•  A)  can  be  estaolished 
with  a  '  t  of  ll  words,  we  have  an  unambiguous  coding  of  part  of  the  words  using  part 
of  For  an  ideal  coding,  n  **  N,  a  ■  A.  Four  lists  of  words  have  been 

utuli  10-word  list  of  digits  to  a  6 00-word  list  of  computer  terms.  Ten  criteria 

were  c»  -  into  a  l6-digit  binary  coda  (n  =  l6).  The  codability  coefficient  (ky)  was 
calculated  as  the-  ratio  of  the  enthropy  of  the  coded  words  H(n)  to  the  enthropy  of  tne 
entire  list  For  equally  probable  and  mutually  independent  words  k.f  -  logr/logM. 

Similarly,  the  coefficient  of  code  usability  (kA)  is  H(a)/f!(A).  The  coding  effective- 
nCBS  coefficient  (ke)  then  is  !<c  =  lOm.  The  effects  of  unequal  word  probability  and 
interdependence  are  considered.  For  the  10-digit  list  k.,  ■=  1.00,  kA  *>  0.207,  ke  = 
0.207,  and  for  the  600-word  list  k,j  =  0.978,  kA  «  6.562,  kg  =  0.550.  By  using  only 

seven  dibits,  ke  for  the  10-word  list  increased  to  0.403.  The  circuit  for  accomplish¬ 
ing  the  coding  is  presented  ar.d  the  details  of  operation  of  the  circuit  for  counting 
the  number  of ~*t ip- of- the- tongue  teeth  sounds  are  discussed.  Orig.  art.  has:  3  tables, 
C  figures,  and  7  formulas. 
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INVENTOR:  Sokolov,  S.  N. 
i.jvvi;  none 


T17..E:  Optical  memory  unit.  Class  21,  No.  185167 

.SOURCE:  Izobreteniya,  promyshlennyye  obraztsy,  tovarnyye  znaki,  no.  17,  1966,  29 
TOPIC  TAGS:  computer  memory,  laser  optics 

ABSTRACT:  This  Author  Certificate  introduces  an  optical  memory  unit  consisting  of 
controlled  light  sources,  a  write  information  register,  a  photodisk,  and  light 
sensors  (see  Fig.  1).  The  coherent  monochromatic  light  sources  are  placed  in  front 


Fig.  1.  Optical  memory 

1  -  Register;  2,  3,  4  ~  coherent  mono¬ 
chromatic  light  sources;  5  -  reference 
source;  6  -  photodisk;  7  -  photo¬ 
sensors;  8  -  etched  glass. 

of  the  photodisk  and  are  coupled  to  the  register  containing  the  iniormation  to  be 
stored.  The  coherent  reference  source  is  placed  in  front  of  an  etched  glass  while 
the  light  sensors  are  located  at  the  focal  points  of  the  system  behind  the  photo¬ 
disk.  The  advantages  of  this  memory  are  its  reliability  and  the  increased  write 
information  density  permitted  by  superimposing  the  stored  information.  Orig.  art. 
hes:  l  figure.  [BD] 
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AUTHOR*  Torgovitskiy,  I.  Sh, 

ORGi  none 

TITLE*  Pattern  recognition  in  the  absence  of  a  learning  process 

SOURCE*  AH  SSSR.  Nauchnyy  so vet  po  kompleksnoy  probleme  "Kibemetika" .  Voprosy 
bioniki  (Problems  of  bionics)  Moscow,  Izd-vo  "Nauka",  1967,  107-113 

TOPIC  TAGS*  bionics,  cybernetics,  pattern  recognition,  algorithm,  integral  equation, 
polynomial,  error,  function,  probability,  probability  distribution,  minimization 


ABSTRACT*  Methods  of  pattern  recognition  in  the  absence  of  learning  are  examined. 
Information  on  the  input  situations  enters  the  recognizer  in  the  form  of  an  n-dimen- 
sional  vector  of  the  criteria  X  -  (X^,  X^,  ...,  XR)  bo  that  any  situation  corresponds 

to  a  point  in  an  n-dimensional  space.  A  situation  is  related  to  one  of  the  classes 
according  to  the  sign  of  the  decision  function  7  -  L(X)  -  H,  where 

’  P.  (*)<?. 

is  the  likelihood  ratio;  H  is  a  threshold  in  whose  selection  the  ooets  of  errors  can 
be  taken  into  account 1  and  P^(X)  and  P,,(x)  are  the  conditional  probability  density 

functions  for  the  appearance  of  point  X  in  a  corresponding  class.  Given  the  equation 


of  a  hyperplane 


m 

P  =  «.  +  2  fl,  X,r 


4 -1 


unknown  coefficients  that  ensure  the  best  division  of  the  criterion  space  into  two 
classes.  The  function 

*1  Aa 


it  is  shown  that,  when  P^(x)  and  ?2(x)  are  unknown,  it  is  possible  to  determine  the 

e  the  best  division  of  the  < 

*< 

f  “  7*  2  + ?» 2  * 

/-*  .  1 

'  .  n 

*  +  S  °4X4f 
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where 


K  S»: 


is  minimized  by  extrapolation.  Stochastic  approximation  gives  the  recurrent 
algorithm 

«ri .  a* + 6*i  (Um,  xm*1)  1  xr*. 

f-0 Tn\  X,  —  I , 

where  a^  is  the  i-th  coefficient  of  the  dividing  hyperplane  in  the  (m  +  l)  -  H  step. 
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and 


0,  if  («".  X->)>0  and  X"4,C:1 
0,  if  .{a",  X  "♦')<(>  and  X«‘«ell 
I,  if  (o",  X-')<0  and  ,xmtl  €  I  ’ 
-I.  if  (a",  X-‘')>0  and  X"”*€ll  . 

•  »  i  ■ 

Other  Mthoda  ere  discussed.  Opig.  art.  has i  6  formulas . 
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:  AUTHOR!  Yaynikko,  G.  H.j  Fetunin,  Yu.  I. 
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j  f  TITISi  A  learning  program  for  aolution  of  optimal  problems 

*■  V  * 

SOBC3i  Vsesoyusnaya  konferentaiya  po  noyrokibemetike,  3d,  Rostov-On-Don,  196?, 
s'.--;  ftpobl«sjr  neyrokibemetiki  (Problems  of  neurocybernetics):  referaty  dokladov 
V  '  konferantsii.  Kostov-on-Don,  Xsd-vo  Roetovskogo  univ, ,  196?,  18 

•:  • 

.  TOPIC  TAGSt  learning  program,  function,  perceptron,  optimal  autoraatic  control 

nV>V  A3S1HACTi  A  method  of  local  search  for  tho  extreme  of  a  function  from  a  certain 
jjbVj,,  cl***  of  eingle-type  functions  for  a  learning  program  is  examined.  The  basic  feature 
of  the  method  is  an  improvement  in  the  convergence  rate  in  relation  to  learning.  The 
;:V^.  learning  process  can  take  place  analogously  to  tho  method  far  correcting  errors  with 
V.V  quantification  of  elementary  (X  -pereeptrone.  A  hypothesis  Is  advanced  that  this  • 
principle  of  local  search  lies  at  the  basis  of  optimisation  processes  taking  place  in 
l&j  th®  animal  with  the  development  of  motor  skills,  : 


v 


SECTION  I. 


MISCELLANEOUS  ITEMS  RELATED  TO  BIONIC  AND  BIOCYBERNETIC 
STUDIES 
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AUIKQXi  Belkin,  V.  G. 

O/.G:  none 

TITLS:  Use  of  transposing  devicos  for  obotining  an  SSG  correlation  function 

SCU^Ci:  Vsosoyuznaya  konf erents iya  po  neyrokibornetike ,  ?d,  Rostov-on-Don.  1967. 
h'obleny  noyrokibonratiki  (Froblema  of  neurocybornetics);  referaty  dokladov 
konferontsii.  Rostov-on-Don ,  led-vo  Rostovs kogo  univ.,  1967,  11  ’ 

TOPIC  TAGS 1  correlation  function,  magnetic  recording 

ABSTRACTS  ESQ  corrolation  analysis  in  the  range  of  subsonic  frequencies  Increases 
the  volune  o.  useful  information  obta1  jed  by  researchers,  tixiating  types  of 

Ka6neti®  rec°rdlnS  do  not  always  satisfy  requirements  for  noceeaary 
analyses  tine,  accuracy  of  analysis  and  other  parameters.  The  report 

problems  related  to  the  use  of  transposing  device*,  based  on  magnetic  recording,  for 
obtaining  correlation  characteristics  of  an  S3G.  A  block  diadem  of  a  spectrum 
transformer  is  presented,  possible  operating  condition!  are  examined,  and 
correlations  are  calculated  for  given  baaie  perimeters.,' 


385. 

,  AUTHOR  1  Genes,  V.  5.;  Lokshina,  V.  A. 

CRGi  none 

TITLE!  Investigation  of  the  stability  of  as  EEG  parametera 

SOURCE:  Vsosoyuznaya  konferentsiya  po  noyrokiberaetike,  3d,  Rostovon-Dbn,  1967. 
Problemy  neyrokibernetiki  (Rroblems  of  neurocyberneties);  referaty  doklador 
.  konferontsii.  Rostov-on-Don ,  Izd-ro  Rostovskogo  univ.,  1967,  30 

TOPIC  TAGS:  rabbit,  EEG,  automatic  control  parameter 

ABSTRACT!  Die  statistical  characteristics  (first  te  fourth  moments,  asymetry, 
excesses  In  errors,  statistical  connections)  of  the  following  parameters  were 
y  r investigated*  1)  amplitude  distributions;  2)  EBG  autoeerrelatlco  functions)  3) 
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spectral  density  functions ;  4)  distribution  of  EKu  waves  by  frequency  and  amplitude 
according  to  Faure;  5)  parameters  according  to  Gnekln  s  a)  averago  asyr.T.otry  of  EEG 
waves;  b)  correlation  coefficient  for  ascending  and  descending  phases;  c)  correlation 
coefficients  for  descending  phases  and  the  ascending  phases  following  them; 
d)  autocorrelation  functions  of  time  series,  consisting  of  the  lengths  of  periods, 
asymmetries,  and  ascending  and  descending  phases;  a)  distribution  of  ascending  and 
deao ending  phases  expressed  in  discrete  units  with  an  estimate  of  the  deviation  from 
the  theoretical  distribution  according  to  the  .A  ^  method;  and  6)  characteristics  of 
the  interrelationship  of  the  ascending  and  descending  phases  expressed  in  discrete 
units.  EEG  in  the  form  of  ink  recordings  were  fed  into  the  Ural-2  electronic  computer 
with  a  device  developed  at  the  Khar'kov  Branch  of  the  Ins-Ltute  of  >5echanics  AN 
UkrSSR.  Experiments  were  conducted  on  rabbits  with  electrodes  implanted  in  bone  for 
the  visual  and  motor  zones  of  the  cortex*  The  biological  currents  of  the  visual 
cortex  were  studied  under  conditions  of  darkness  and  rhythmic  photostimulation  of 
different  frequencies. 


386. 

problems  of  complex  systems 


Gnedenko,  B. ,  L.  Dud kin,  and  B.  Korobochkin.  Ekouomicheskaya  gazeta, 
no •  48,  Nov  67,  p.  28,  col.  1-4.  AN7033944 

In  October  1967  che  All-Union  "Znanlye"  Society  held  a  conference  on  the 
scientific  and  practical  problems  of  complex  systems.  About  800  scien¬ 
tists  representing  over  200  organizations  from  Moscow  and  other  cities 
participated.  Approximately  100  papers  vara  presented,  including  reports 
by  9  academicians  and  13  doctors  of  aclences  and  professors. 

The  problem  of  establishing  automated  planning  and  control  systems  by 
applying  computer  technology  to  economic  and  mathematical  methods  was 
discussed  and  it  was  stressed  that  attempts  to  apply  such  technical  means 
to  existing  work  procedures  require  that  the  forms  and  methods  themselves 
be  changed.  The  main  problem  le  that  those  developing  such  systems  do 
not  have  the  necessary  training  in  economics  and  mathematics  and  are  not 
acquainted  with  the  basic  principles  of  the  systems  approach.  Those 
establishing  branch  systems  are  urged  to  concentrate  less  on  the  techni¬ 
cal  means  of  selecting,  sorting,  end  collating  information,  and  more  on 
the  devalopment  of  new  scientific  methods. 

It  has  often  been  demonstrated  that  own  only  uses  an  Infinitesimal  part 
of  avallabls  information  in  making  decisions  and  usually  only  qualita¬ 
tively,  l.e.,  he  doea  not  subject  Information  to  quantitative  processing. 
Thus,  the  value  of  information  systems  that  simply  increase  the  amount  of 
information  reaching  the  user  ia  questioned,  since  they  do  not  result  in 
the  most  profitable  use  of  electronic  computer  technology.  Another 
serious  defect  of  information  processing  systems  is  that  they  fossilize 
inadequate  forme  of  planning  and  administration.  The  system  must  become 
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Using 


in  adjunct  of  man,  and  roust  "think"  not  instead  of  him  but  for  his. 
the-  systems  approach  it  is  possible  to  reduce  the  rrocesa  of  complex 
problem  solution  to  the  reciprocally  related  proc  ss  of  solving  less  com¬ 
plex  problems,  but  in  greater  detail.  This  approach  requires  the  con¬ 
struction  and  use  of  a  complex  of  economic  and  mathematical  models  in 
order  to  find  the  best  solutions. 

The  conference  concluded  that  the  failure  to  meet  the  requirements  of 
systems  approach  when  establishing  automated  systems  has  resulted  in 
.1  failure  to  meet  objectives.  The  conference  also  discussed  methods  of 
investigating  the  behavior  of  man  in  man-machine  systems  and  other 
special  problems  of  the  construction  of  complex  sets  consisting  of 
o ualitatively  heterogeneous  elements.  The  conference  recommended  the 
i reation  in  all  basic  branches  of  the  national  economy  of  design  and 
scientific  research  institutes  for  automated  systems  of  planning  and 
control  and  urged  that  they  be  staffed  with  qualified  scientific- 
technical  and  economic-mathematical  administrators.  [NC] 
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rtRESCE  OS  BIONICS 


(USSR) 


OP.' 


The  .second  Ali-Uaion  Conference  on  Bionics,  organized  by  ihe  Ac..-jt.r.y 
of  *eience.i  USSR,  the  Ministry  of  Higher  and  Secondary  Spcci l iiied  t'uura- 
r»i  ti.e  Acade&y  of  Medical  Sciences  USSR,  and  the  All-linir.i  Scientific- 
«•  n:(  ,1  Society  for  Radio  Engineering  and  TclecoisEunicatio.i  ir.cr.  A.  S. 

7>v,  id  at  Moscow  State  University  from  20  to  24  December  lOO'j,  vat- 
--tended  hy  sone  1000  scientists  and  engineers  from  the  USSR,  Bulgaria, 
aa«.  Hungary.  Among  the  participants  were  600  radio,  electrical, mechani¬ 
cal,  and  automation  engineers  and  specialists  in  computer  technology  and 
.v he me tics;  180  biologists,  physiologists,  and  physicians;  and  180  phys- 
.ats,  mathematicians,  psychologists,  chemists,  philosophers,  and  other 
specialists.  Six  papers  were  presented  In  the  plenary  sessions  and  100 
in  the  various  sections. 

Academician  A.  I.  Berg  and  Prof.  B.  S.  Sotskov  presented  a  paper 
entitled  "Present  status  and  trends  in  the  development  of  bionics" 
dedicated  to  general  problems  of  bionics.  It  is  pointed  out  that  the  most 
important  results  and  studies  in  bionics  in  the  last  few  years  were 
satiated  with  the  processes  of  receiving  and  processing  information. 

T;eae  include  studies  concerned  with  the  design  of  quick-response,  reliable, 
svall,  and  economical  elements  on  the  basis  of  the  performance  of  receptors 
and  analyzers  in  animals  (ear,  eye,  olfactory  organs,  and  others);  with 
the  structure  of  orientation  and  navigation  systems  In  animals;  and,  on 
the  basis  of  these  studies,  with  the  design  of  response  devices  and  new 
navigation  and  cosMunlcatlon  systems.  A  great  deal  of  attention  has  been 
paid  to  developing  information-transforming  devices  and  systems,  to  eval¬ 
uating  and  storing  information,  to  constructing  neuron  and  neural  net 
models,  to  searching  for  new  methods  for  solving  complex  problems,  in 
particular,  to  developing  heuristic  programming  methods  and  to  developing 
bionics  aspects  in  pattern  recognition  problems.  The  opinion  is  expresses 
that  important  results  can  be  expected  in  designing  high-quality  amplify¬ 
ing,  relay,  and  logic  elements  and  devices  which  ensure  the  separation  of 
signals  from  noise  and  also  in  searching  for  new  methods  and  physical 
principles  for  time-dependent  and  spatial  selection  of  signals.  A  series 
of  bionics  problems  were  indicated  which  the  authors  considered  urgent. 

S.  P.  Haumov,  S.  N.  Simkin,  V.  D.  Il’ichev,  and  V.  R.  Protasov  pre¬ 
sented  a  paper  entitled  "Means  of  communication  in  animals  and  their 
modeling"  in  which  the  problem  of  controlling  the  behavior  of  a  large  num¬ 
ber  of  wild  animals  on  the  basis  of  modeling  the  signals  (chemical, 
optical,  acoustic)  serving  as  means  of  communication  between  the  animals 
is  analyzed. 
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In  a  paper  entitles  The  problem  of  noddling  a. universal  s-nsor," 

'.a.  A.  Vmnikev  a nniveed  the  receptor  cells  of  various  sensing  organs  from 
.»  single  point  of  view. 

In  toe  paper  by  h.  ?.  Krayzmer  entitled  "Modern  concepts  of  the  human 
memory  and  bionic  neans  ior  designing  the  memories  of  cybernetic  machines," 
toe  pecularities  of  the  human  memory  are  analyzed,  and  its  capacity,  spe¬ 
cific  capacity,  and  efficiency  as  compared  with  computer  acmorio^  are  eval¬ 
uated.  The  course  cf  further  studies  of  the  memories  of  biological  systems 
Is  outlined. 

Toe  paper  »y  S.  Vo.  Kieinenberg  and  N.  V.  Knkshayskiy  vut . .ea 
-V-dern  problers  in  biological  aero-  and  hydrodynamics,"  pr-  at  un¬ 

closing  plenary  Si,1 _  ■- » *  r.t  analyzes  the  problem  of  modeling  the  adapting 
process  of  flying  or  swimming  animals,  ensuring  high  veloci tie.  «,t  low 
loss  of  energv.  A  critical  analysis  of  attempts  to  explain  why  the  hydro¬ 
dynamic  resistance  of  swimming  animals  Is  low  is  presented. 

In  tr.e  last  paper  presented  at  the  plenary  session  by  K.  Si.  Knrandcycv, 
.  1.  Puchkin,  M.  Ya.  Subbotin,  and  Ya.  D.  Finkinshteyn,  entitled  ’Certain 
•cr.eral  regularities  in  chemical  reception  illustrated  by  means  of  the 
*  xar.pl e  of  an  odor  perception  mechanism,”  a  series  of  general  principles 
.n  me  structure  of  neural  mechanisms  which  execute  the  task  of  chemical 
reception  are  presented. 

The  other  hundred  papers  were  presented  in  five  sections:  1)  lercptors, 
analyzers  and  pattern  recognition;  2}  neural  organization  and  bionic 
aspects  in  reliability;  3)  bionic  aspects  in  control,  regulation,  and  in 
the  man-automation  problem;  4)  orientation  and  navigation  in  animals; 

5)  oioaechanics  and  bioenergetics.  The  chairmen  of  these  sessions  were: 
Corresponding  Menbe-  of  the  Academy  of  Sciences  USS3  0.  V.  Nikol’skiyl 
ar.d  Professors  S.  P.  Naumov,  S.  N.  Braynes,  L.  P.  Krayzner,  A.  3.  Kogan, 

A.  V.  Netushil,  V.  V.  Chavchanidze,  S.  F.  Manziya,  Ya.  A.  Vinnikov,  and 
...  0.  Beicpol ‘skiy.  The  many  problems  analyzed  in  the  sections  included 
the  organization  of  structures  which  realize  pattern  recorn if  ion  pro¬ 
cesses,  algorithmization  of  these  processes,  the  connections  between 
learning  and  pattern  recognition,  and  the  design  of  devices  simulating  the 
various  stages  of  the  recognition  process.  A  series  of  papers  were  dedi¬ 
cated  to  the  synthesis  of  formal  neurons,  the  relation  between  the  reli¬ 
ability  of  the  brain  and  its  probabilistic-statistical  organization, 

-oceling  the  axodendritic  sphere  of  a  neuron,  and  the  design  ,.f  memory 
•f  ices  or.  the  basis  of  biological  systems.  A  great  deal  of  attention  was 
7  ..d  to  papers  concerning  the  effects  of  electromagnetic  phenomena  or. 

.c.ogical  memory  systems  in  man  and  on  machine  memories,  me  motor  cro- 
.^sses  and  the  mechanisms  for  controlling  them,  and  behavior  jnd  search 
-ochanzsiss.  Hie  problems  of  orientation  and  navigation  in  insects,  fish, 
jnu  birds  and  o*  constructing  of  oodels  on  the  basis  of  data  obtained  from 
studying  the  motor  organs  of  animals  vere  anlyzed.  [LK] 
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The  Conference  recommended  that  specialises  be  trained  in  bionics  and 
that  postgraduate  studies  be  organized  in  bionics  at  the  universities, 
institutes  of  the  Academy  of  Sciences  USSR,  and  other  scientific  insti¬ 
tutions. 

SOUP.CE;  Kazmin,  G.  T.  Hie  Second  All-Union  Conference  on  Bionics.  Avtona- 
tika  i  telemekhanika,  no.  5,  1966,  204-206. 
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TITLE:  Probability  organization  on  the  molecular  and  cellular  levels 

SOURCE:  Vsesoyuznaya  konferontslya  po  ncyrokibernetike,  3d.  Rostov -on-3)on ,  19&7 
Problemy  noyrokibornetiki  (Problems  of  nourooybernetics) ;  referaty  dokladov 

konferantsli.  Rostov-on-Don,  Izd-vo  P-ostovskogo  univ.,  1957,  129 


TOPIC  TAGS;  coll  physiology,  probability,  molecular  structure,  enzyme,  ENA 

ABSTRACT:  The  probability  organisation  of  processes  inside  the  cell  should  not  bo 
considered  as  the  direct  consequence  of  principles  of  quantum  mechanics  or  statistical 
physics.  Principles  of  the  forraor  are  for  basic  construction  of  the  molecules,  and 
those  of  the  latter  lead  the  system  to  disorganization  or  stable  equilibrium. 
Probability  organization  on  the  molecular  level  should  be  understood  as  the  abscnc  f 
a  rigid,  unchanged  structure  of  the  molecule  or  the  molecular  complex  and  as  ^ 
apoofrance  of  this  structure  at  the  necessary  moment  with  a  specific  degree  o. 
urdbability.  Specific  examples  are  presented  of  such  structures,  which  incldo. 

Sthe  organization  of  an  active  center  of  enzymes  (according  ,o  Aoshlend).  b)  the 
iineUcs  ofr^uplication  of  JKA  (according  to  Volkstoin);  c)  the  functioning  ».  tne 
system  of  cistrons  (according  to  Jacob);  and,  d)  the  probability  organization  of  the 
receptor  membrane. 
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TITLE:  The  "game  tree"  and  human  search  for  problem  solutions 

SOURCE:  Vsesoyuznaya  konferentsiya  po  neyro’cibernetike ,  3d,  Rostov-on-Don,  1967. 
Probleny  neyrokibernetiki  (Problems  of  neurocytoernetics ) ;  referaty  dokladov 
konferentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  univ. ,  1967,  146-14? 

TOPIC  TAGS:  gama  theory,  thought  process,  computer  simulation 

ABSTRACT:  The  process  of  solving  a  game  problem  by  machine  or  by  man  can  be 
represented  in  the  form  of  a  "game  tree."  Analysis  of  experimental  materials 
demonstrated  that  while  a  "game  tree"  is  the  summary  characteristic  of  the  total  work 
performed  by  the  subject,  it  does  not  reflect  the  organization  of  search  itself  (the 
sequence  of  individual  searching  acts).  The  "game  tree"  establishes  the  sequence  of 
moves,  but  does  not  completely  express  the  preparation  of  this  sequence.  At  best  the 
"game  tree"  fixes  the  interactions  examined  by  the  subject  which  have  a  character  of 
direct  moves,  end  does  not  reflext  a  meaningful  relation  between  individual  attempts 
at  problem  solution.  The  "game  tree"  also  expresses  certain  more  approximate 
characteristics  of  searching  activity.  The  "game  tree"  does  not  include  what  the 
subject  has  not  examined,  but  does  reflect  qualitative  differences  between  individual 
stages  cf  'the  problem  solving  process.  Correlation  between  actual  search  by  man  for 
problem  solutions  and  the  plan  of  the  "game  tree"  should  be  taken  into  account  in 
computer  simulation  of  the  human  problem  solving  process. 
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TITLE:  ftpobloias  in  do  signing  systems  for  collection  and  procassing  of 
neurophys  iolog  ic  al  data 

SOURCE:  Vsesoyuznaya  konforontsiya  po  noyrokibarnotiko ,  3d,  Rostov-on-Don,  1967. 
Problomy  noyrokibornotiki  (Problems  of  nour oeyberno tics ) ;  roferaty  dokladov 
konforentsii.  Rostov-on-Don,  Izd-vo  Rostovskogo  unlv.,  158-159 

TOPIC  TAGS:  information  processing,  neurophysiology,  data  processing  equipment, 
electronic  oquipnont 

ABSTRACT:  Principles  for  the  design  of  complex  electronic  systems  for  collection, 
transformation ,  and  processing  of  biological  inf ©rmatlori* waro  examined.  Instruments 
and  devices  which  are  part  of  these  systems  must  ensure  organization  of  an  experiment 
according  to  a  prescribed  program  under  automatic  control.  Moments  of  switching 
produced  by  a  device  can  be  functions  of  time  or  can  dopond  on  the  reaction  of  the 
investigated  object.  Problotas  connected  with  ensuring  coordinated  work  of  tho 
equipment  used  in  experiments  can  be  solvod  by  using  a  multichannel  generator  with 
stepped  frequency  regulation  as  a  synchronizing  device.  Si  so  doing  the  jails  at  ion 
frequency  at  the  output  of  each  generator  channel  must  always  be  a  multiple  of  tho 
frequency  of  the  stabilized  source  of  oscillations.  The  system  must  provide 
multichannel  reading  and  recording  of  the  potentials,  as  well  as  visual  and  auditory 
indication,  and  general  purpose  amplifiers  with  a  large  coefficient  of  amplification 
can  be  used  for  this  purpose.  The  problem  of  a  general  purpose  stimulator  is  solvod 
by  special  devices  vhich  are  active  lines  for  pulse  delay  for  controlling  the  work  of 
standard  generators.  Die  parameters  of  the  generators'  stimuli  partially  respond  to 
the  requirements  of  the  procedure.  Transformations  of  impulse  activity  into  a 
continuous  signal  (for  processing  on  an  electronic  computer)  and  the  inverse 
transformation  (for  processing  on  a  digital  computer)  must  be  provided  in  the  system. 
Use  of  specialised  computers  for  analysis  of  experimental  data  is  advisable  in  a 
umber  of  eases. 
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TITLE:  ltae  stochastic  nature  of  differentiated  inhibition 

SOURCE:  Vscsoyuznaya  konferentsiya  po  noyrokibernetike,  3d,  Rostov-on-Don,  196?. 
Problemy  nayrokibernotiki  (Problems  of  neurocyberaotics);  ref  era  ty  dokladov 
konferentsii,  Rostov-on-Don,  Izd-vo  Rostovskogo  univ.,  196?,  W-49 

TOPIC  TAGS:  man,  animal,  conditioned  reflex,  visual  perception,  probability 

A3S TRACT:  Comparative  physiological  study  of  the  differentiation  of  visual 
conditioned  stimuli  in  animals  and  man  during  simultaneous  presentation  of  positive 
end  negative  stimuli  discloses  different  reinforcement  of  the  developed  inhibition. 
In  preschool  children  differentiation  of  stimuli  is  rapidly  reinforced  and  remains 
at  a  level  of  IOC#  adequate  reactions.  2h  higher  and  lower  apes  differentiated 
inhibition  appears  rapidly  and  attains  a  level  of  80-9 5?  adequate  reactions,  but  a 
level  of  100#  is  rarely  attained  even  after  thousands  of  presentations.  In  brown 
boars  and  birds  under  similar  experimental  conditions,  differentiation  develops  very 
slowly,  is  extraordinarily  unstable  and  is  often  disturbed,  -traditional  concepts  of 
the  rigid,  deterministic  nature  of  processes  of  higher  nervous  activity  do  not 
explain  the  absence  of  100#  differentiation  of  sufficiently  well  distinguished 
stimuli  even  with  prolonged  training.  This  phenomenon,  however,  becomes 
understandable  in  the  light  of  concepts  about  the  probability  nature  ol'  nernre 
processes  (Kogan,  Kenitskiy,  Vasilevskiy,  et  al.),  which  assign  a  significant  vole 
to  random  factors,  in  particular  to  internal  and  external  noise,  /bsolute 
differentiation  of  stimuli  by  man  can  be  examined  as  a  particular  case  caused  by  the 
influence  of  a  second  signal  system.  Conditioned  reflexes  to  absolute 
characteristics  have  very  little  correlation  with  those  to  relative  characteristics 
of  stimuli.  At  least  eleven  factors  acting  on  this  correlation  and  often 
functioning  simultaneously  were  studied.  Here  also,  a  probability  interaction 
rather  than  a  deterministic  one  is  present. 
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TITLE:  Investigation  of  musical  compositions  on  computers 

SOURCE:  Vsesoyusnaya  konferentsiya  po  neyrokibernetika,  3d,  Rostov-on-Don,  196?. 
Problemy neyrokibernetiki  (ft-obleras  cf  neurocybometics);  referaty  dokladov 
konferentaii.  Rostov-on-Don,  Iid-vo  Rostovskogo  univ,,  196?,  109-110 

TOPIC  TAGS:  computer  simulation,  programmed  teaching,  acoustics,  random  process 

ABSTRACT:  The  present  work  simulated  musical  compositions  on  an  electronic  computer 
using  a  random  process  limited  by  specific  principles,  and  examined  general  principles 
for  organisation  of  algorithms  based  on  hierarchic  levels  defining  different  musical 
concepts.  ®ie  simulation  included  composition  of  melodies  and  rhythm.  The  literature 
indicates  that  rhythm  and  melody  are  synthesized  together  according  to  a  rhythm- 
melody  principle,  which  includes  a  more  flexible  method  of  synthesising  the  melody 
first,  and  then  the  rhythm,  (hi  the  basis  of  a  program  for  harmonization  of  a  given 
melody  with  four-part  chords  which  Imitates  the  solution  of  practice  problems  in 
harmony,  a  program  was  constructed  for  analyzing  solutions  of  problems  in 
harmonisation ,  fulfilling  the  function  of  the  teacher.  A  similar  program  can  serve  as 

a  prototype  of  a  "teaching"  program  in  music  instruction,  in  particular  for  teaching 
•  course  in  harmony. 
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